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CANCER TREATMENT MODALITIES

CROSS-REFERENCE TO RELATED APPLICATIONS
{6061}  This application claims the benefit of U.S. Provisional Patent Application Serial No.
62/453,929, filed February 2, 2017, and of US. Provisional Patent Application Serial No.
62/479.878, filed March 31, 2017. The entire contents of each the above-mentioned applications

are herein incorporated by reference in their entireties.

SEQUENCE LEISTING
{8002] Theinstant application contains a Sequence Listing which has been submitted in ASCIL
format via EFS-Web and 1s hereby incorporated by reference in its entirety. Said ASCII copy,

created on January 17, 2018, is named EPIZ-074001W0O _ST25 txtand is 196,906 bytes in size.

SUMMARY

i8003] The present disclosure provides treatment modalities, e.g., strategies, treatment methods,
patient stratification methods, combinations, and compositions that are useful for the treatment of
disorders, e.g., proliferative disorders, such as certain cancer. Some aspects of this disclosure provide
treatment modalities, methods, strategies, compositions, combinations, and dosage forms for the
treatment of cell proliferative disorders, e.g., cancers, dependent upon EZH2 (enhancer of zeste 2
polycomb repressive complex 2} function with an EZH2 inhibitor.

{6004]  Some aspects of this disclosure provide treatment modalities for treating cell proliferative
disorders characterized by the presence of a hyperproliferative cell or cell population, e.g , a cancer
cell or cancer cell population, originating from a stern cell, stem-like cell, progenitor cell, or an
immature cell, wherein the hyperproliferative cell or cell population comprises a genetic and/or an
epigenetic lesion conferring dependence of the cancer cell on an EZH2 function. In some
embodiments, the cell proliferative disorder, e.g., a cancer, is characterized by a combination of a
stem-, stem-like, or progenitor cell of origin, and one or more genetic and/or epigenetic lesions in at
least one gene that regulates polycomb signaling. In some embodiments, the cell proliferative
disorder, e.g., a cancer, is characterized by one or more genetic and/or epigenetic lesions resulting in
foss of function of one or more SWI/SNF complex members, e g., INI- (also known as SMARCBI,

SWI/SNF related, matrix associated, actin dependent regulator of chromatin, subfamily b, member
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1), SMARCAZ (SWI/SNF related, matrix associated, actin dependent regulator of chromatin,
subfamily a, member 2), and/or SMARCA4 (SWI/SNF related, matrix associated, actin dependent
regulator of chromatin, subfamily a, member 4). For example, in some embodiments, the cell
proliferative disorder 15 characterized by one or more genetic and/or epigenetic lesions resulting in
foss of function of SMARCAZ and/or SMARCA4. In some embodiments, the cell proliferative
disorder is a cell proliferative disorder of the lung, e.g., lung cancer. In certain embodiments the
EZH2 inhibitor is tazemetostat. In some embodiments, the cell proliferative disorder is a cancer. In
some embodiments, the cell proliferative disorder i1s characterized by a solid tumor. In some
embodiments, the cell proliferative disorder 15 a cell proliferative disorder of the lung, e.g, lung
cancer, such as, for example, non-small cell lung cancer, small cell lung cancer, or mesothelioma. In
certain embodiments, treatment modalities, e.g, certain strategies, treatment methods, and patient
stratification methods provided herein include administering the EZH2 inhibitor in temporal
proximity to the administration of one or more additional therapeutics to a subject in need thereof]
e.g., a subject having a cell proliferative disorder described herein. In some embodiments, the one or
more additional therapeutics comprise a standard-of-care agent, e.g., an agent commonly used in the
clintc for first-line, second-line, or third-line treatment of the cell proliferative disorder. In some
embodiments, the one or more additional agents comprise an immune checkpoint inhibitor, eg., a
PD-1 or PDL-1 inhibitor.

{8005] Some aspects of this disclosure provide methods comprising administering an EZH2
inhibitor to a subject having or diagnosed with a cell proliferative disorder characterized by a cell or
a population of cells that exhibits a loss of function of SMARCAZ and/or SMARCA4. Some aspects
of this disclosure provide methods of treating a cell proliferative disorder in a subject in need thereof
comprising administering to the subject a therapeutically effective amount of an enhancer of a zeste
homolog 2 (EZH2) inhibitor, wherein the cell proliterative disorder is characterized by a cell or a
population of cells that exhibits a loss of function of SMARCAZ and/or SMARCA4

{06006]  In some embodiments, the cell proliferative disorder is a cell proliferative disorder of the
fung. Some aspects of this disclosure provide methods of treating a cell proliferative disorder of the
lung in a subject in need thereof comprising administering to the subject a therapeutically effective
amount of an enhancer of a zeste homolog 2 (EZH2) inhibitor. In some embodiments, the cell
proliferative disorder comprises or is characterized by a cell or a population of cells that exhibits a
foss of function of SMARCAZ and/or a loss of function of SMARCA4. In some embodiments, the

cell proliferative disorder comprises or is characterized by a cell or a population of cells that exhibits
2
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a loss of function of SMARCA2 and SMARCA4. In some embodiments, the cell proliferative
disorder 1s characterized by a stemn-, stem-like, or progenitor cell of origin. In some embodiments,
the cell proliferative disorder of the lung is characterized by a malignant growth or lesion in the lung.
In some embodiments, the malignant growth or lesion s a privoary lesion. In some embodiments, the
malignant growth or lesion is, or is characterized by, a secondary or metastatic lesion.  In some
embodiments, the lung cancer 1s a malignant lung neoplasm, a carcinoma, or a carcinoid tumor.  In
some embodiuments, the cell proliferative disorder of the lung is asbestos-induced hyperplasia,
squamous metaplasia, and benign reactive mesothelial metaplasia. In some embodiments, the cell
proliferative disorder of the lung 1s lung cancer. In some embodiments, the lung cancer is small cell
lung cancer. In some embodiments, the lung cancer is non-small cell lung cancer. In some
embodiments, the lung cancer 13 a squamous cell carcinoma. In some embodiments, the lung cancer
is an adenccarcinoma. In some embodiments, the lung cancer is a small cell carcinoma. In some
embodiments, the lung cancer 1s a large cell carcinoma. In some embodiments, the lung cancer is an
adenosquamous cell carcinoma. In some embodiments, the hung cancer ts mescthelioma.

{0007]  In some embodiments, the cell proliferative disease is characterized by a primary tumor,
wherein the primary tumor (A) exhibits SMARCAZ2Z/SMARCA4 dual loss; and (B) is poorly
differentiated and/or exhibits epithelial to mesenchymal transition (EMT) features. In some
embodiments, the primary tumor exhibits low E-cadherin and high vimentin expression levels.
i6008] In some embodiments, the subject has been or is being administered an additional
therapeutic agent concurrently or intemporal proximity with the admingstration of the EZH2 inhibitor.
In some embodiments, the additional therapeutic agent ts a standard-of-care agent. In some
embodiments, the additional agent i1s or comprises an agent listed in Schematic 1, or is or comprises
a combination of two or more agents listed in Schematic 1. In some embodiments, the additional
therapeutic agent is an immune checkpoint inhibitor. In some embodiments, the immune checkpoint
inhibitor 1s a CTLA4 inhibitor, a PD-1 inhibitor and/or a PD-L1 inhibitor, a LAG3 inhibitor, a B7-
H3 inhibitor, or a2 Tim3 inhibitor. In some embodiments, the immune checkpoint inhibitor comprises
Ipilimumab, Ticiimumab, AGEN-1884, Nivolumab, Pembrolizumab, Atezolizumab, Durvalumab,
Avelumab, BMS-936559 AMP-224 MEDI-0680, TSR-042, BGB-108, STI-1014, KY-1003, ALN-
PDL, BGB-A317, KD-033, REGN-2810, PDR-001, SHR-1210, MGD-013, PF-06801591, CX-072,
IMP-731, LAG-52S, BMS-986016, GSK-2831781, Encblituzumab, 1241-8H9, DS-5573, MBG-453,
or a combination thereof. In some embodiments, the EZHZ inhibitor and the additional therapeutic

agent are administered sequentially to the subject. In some embodiments, the EZH2 inhibitor and the
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additional therapeutic agent are administered via different administration routes and at different
intervals. In some embodiments, the EZH2 inhibitor 13 administered orally twice a day.

{6009] In some embodiments, the method further comprises detecting SMARCAZ and/or
SMARCA4 protein expression and/or a function of a SMARCAZ2 and/or of a SMARCA4 protein. In
some embodiments, the expression and/or function of the SMARCAZ and/or the SMARCA4 protein
is evaluated by a method comprising: (a) obtaining a biclogical sample from the subject; (b)
contacting the biological sample or a portion thereof with an antibody that specifically binds
SMARCAZ2 or SMARCA4; and (¢} detecting an amount of the antibody that is bound to SMARCAZ2
or SMARCA4.

i801¢]  In some embodiments, the method further comprises detecting a genomic mutation in the
gene encoding the SMARCAZ and/or the gene encoding the SMARCA4 protein 1n a biological
sample obtained from the subject. In some embodiments, the genomic mutation is detected by a
method comprising: (a} obtaining a biological sample from the subject; (b} sequencing at least one
DNA sequence encoding a SMARCAZ protein or a portion hereof, and/or at least one DNA sequence
encoding a SMARCA4 protein or a portion thereof, in the biological sample; and (¢} determining if
the at least one DNA sequence encoding a SMARCAZ protein or a portion thereof, and/or the at least
one DNA sequence encoding a SMARCA4 protein or a portion thereof, comprises a mutation
atfecting the expression and/or function of the SMARCAZ protein or the SMARCAA4 protein.
{8011} In some embodiments, the EZH2 inhibitor inhibits tn-methylation of lysine 27 of histone
3 (H3K27).

{6012]  In some embodiments, the treatment modalities, e g, treatment methods, compositions, or

combinations comprise or use a small molecule EZH2 inhibitor of Formula (Via) below or a

pharmaceutically acceptable salt or ester thereof.
Ra

(Via).
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i8013] In some embodiments, the compounds of Formula (Via} can include one or more of the
following features:

{06014] Each of Raand Ry, independently, 1s H or Ci-Cs alkyl optionally substituted with one or
more —33-T3.

{0015] Raand Ry, together with the N atom to which they are attached, form a 4- to 12Z-membered
heterocycloalkyl ring having 0 or 1 additional heteroatoms, wherein the 4- to 12-membered
heterocycloalkyl ring is optionally substituted with one or more —-Q3-Ts.

{0016] R. and Ru, together with the N atom to which they are attached, is a 4 to 7-membered
heterocycloalkyl ring baving O or 1 additional heteroatom, wherein the 4 to 7-membered
heterocycloalkyl ring is optionally substituted with one or more —(33-T3.

{0017] Each Qs is independently a bond or unsubstituted or substituted C1-Cs alkyl linker,

{06018] Each Ts is independently H, halo, Ci-Cs alkyl, ORq, COOR4, S{O):R4, NRaR., or 4 to 7-
membered heterocycloalkyl, wherein each of Rq and Re, independently, 1s H or C1-Cos alkyl.

{8019] Ryis Ci-Csalkyl, Us5-Cr cycloalkyl, or 4 to 12-membered heterocycloalkyl, each optionally
substituted with one or more —(Qs-Ts.

106020 Ry is Ci-Cs alkyl, C5-Cs cycloalkyl, or 4 {0 12-membered (eg., 4 to 7-membered)
heterocycloalkyl, each optionally substituted with one or more —(J5-Ts. For example, R7 is not H.
{6021] Ryis 4 to 7-membered heterocycloalkyl optionally substituted with one or more —Q5-T5.
i8022] R-is pipenidinyl, tetrahydropyran, cyclopentyl, or cyclohexyl, each optionally substituted
with one —(Js-Ts.

{6023] Each Qs is independently a bond, CO, 8(0), NHC(0), or Ci-Cs alkyl linker.

{0024} Each Tsis independently H, halo, S{O)Rq, C1-Cs alkyl, Ci-Cs alkoxy, C3-Ce cycloalkyl, 4
to 12-membered heterocycloalkyl, or Ce-Cro aryl, wherein ¢ i3 0, 1, or 2 and Rq 18 C1-Cs alkyl, Co-Co
alkenyl, C2-Co alkynyl, C3-Cs cycloatkyl, Co-Cio arvl, 4 to 12-membered heterocycloalkyl, or 5- or 6-
membered heteroaryl,

{0025]  Each Tsisindependently H, halo, Ci-Ce alkyl, C1-Cs alkoxy, Cs-Cs eycloalkyl, Ce-Ciro aryl,
or 4 to 12-membered {e.g., 4 to T-membered) heterocycloalkyl.

{8026] Qs isabond and Ts is C1-Ce alkyl, Cs-Ca cyvcloalkyl, or 4 to 12-membered {(e.g., 4 to 7-
membered) heterocycloalkyl.

{00271 Q515 CO, S(O)2, or NHC(O); and Ts is C1-Cs alkyl, C1-Co alkoxy, C3-Cs cycloalkyl, or 4
to 12-membered (e g, 4 to 7-membered) heterocycloalkyl.

{6028]  Qsis Ci-Cs alkyl linker and Ts is H or Ce-Cro aryl.

5
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18029] Qs is C1-Cs alkyl linker and Ts 1s C3-C8 cycloalkyl, 4 to 7-membered heterocycloalkyl, or
S(O)Rq.

{06038] Rois cyclopentyl or cyclohexyl, each optionally substituted with one ~Qs-Ts.

{8031 Qs 1s NHC(O) and Ts 18 C1-Cs alkyl or C1-Cs alkoxy.

{6032] Ry isisopropyl

i0033] Rsis H, Ci-Cs alkyl, or 4 to 7-membered heterocycloalkyl, wherein Ci-Co alkyl and
heterocycloalkyl are each optionally substituted with one or more substituents selected from the group
consisting of halo, hydroxyl, COOH, C{0)Y0-C-Cs alkyl, cyano, Ci-Cs alkoxyl, amino, mono-Ci-Cs
alkylamino, and di-C1-Cs alkylamino.

i8034] Reis H, methyl, or ethyl.

{0035] Rsis methyl

[0036] R is ethyl.

{0037} Rsis 4 to 7-heterocycloalkyl, e.g., tetrahydropyran.

{0038] In some embodiments, the EZH2 inhibitor is

{(tazemetostat),
a pharmaceutically acceptable salt thereof.

{0039} In some embodiments, the EZH2 inhibitor is
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stereoisomer, a pharmaceutically acceptable salt and/or a solvate thereof

in some embodiments, the EZH2 inhibitor 1s
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or a pharmaceutically acceptable salt thereof.

{0041] In some embodiments, the EZH2 inhibitor s
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s , or a stereoisomer, a pharmaceutically acceptable salt
and/or a solvate thereof
the EZHZ inhibitor 1s

{0042} In some embodiments,
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e hias
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/ ., or a stereoisomer, a pharmaceutically acceptable salt
and/or a solvate thergof,

{8043] In some embodiments, the EZH2 inhibitor is

HiN

, or a sterecisomer, a pharmaceutically acceptable

salt and/or a solvate thereof.

{0044} In some embodiments, the EZH?2 inhibitor may comprise, consist essentially of or consist of
CPI-1205 or GSK343.

{6045] In some embodiments, the EZH?2 inhibitor is administered orally. In some embodiments, the
EZH2 inhibitor 1s formulated as an oral tablet. In some embodiments, the EZH2 inhibitor is
administered at a dose of between 10 mg/kg/day and 1600 rog/kg/day. In some embodiments, the
EZH?2 inhibitor is administered at a dose of about 100, 200, 400, 800, or 1600 mg. In some
embodiments, the EZH2 inhibitor is administered at a dose of about 800 mg. In some embodiments,
the EZH2Z inhibitor is admintstered twice per day (BID).

{0046} Some aspects of this disclosure provide methods comprising detecting a SMARCAZ and/or a
SMARCA4 loss of function in a sample obtained from a subject. In some embodiments, the subject
has cancer. In some embodiments, the method further comprises administering an EZH2 inhibitor to

the subject, if a SMARCAZ and/or SMARCAA4 loss of function is detected in the subject. In some
8
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embodiments, the SMARCAZ loss of function is not associated with a genomic mutation in a gene
encoding SMARCAZ protein, and/or wherein the SMARCA4 loss of function is associated with a
genomic mutation in a gene encoding SMARCA4. In some embodiments, wherein the subject has
NSCLC.

{8047} In some embodiments, the treatment modalities provided herein comprise or use a compound
selected from Table 1 or a pharmaceutically acceptable salt or ester thereof and one or more other
therapeutic agenis.

{0048} In some embodiments, the treatment modalities provided herein comprise or use the

compound provided below:

or a pharmaceutically acceptable salt or ester thereof and one or more other therapeutic agents.

{0049] The summary above is meant to illustrate, in a oon-limiting mwanver, some of the
embodiments, advantages, features, and uses of the technology disclosed herein. Other embodiments,
advantages, features, and uses of the technology disclosed herein will be apparent from the Detailed

Diescription, the Drawings, the Examples, and the Claims.

BRIEF DESCRIPTION OF THE DRAWINGS
{805¢]  The patent or application file contains at least one drawing executed in color. Copies of
this patent or patent application publication with color drawings will be provided by the Office upon
request and payment of the necessary fee.
{0051} The above and further features will be more clearly appreciated from the following detailed
description when taken in conjunction with the accompanying drawings.

{0052]  Figure 1, Subunits of SWI/SNF complexes are mutated across various indications.
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{8053] Figure 2. Sensitivity of SMARCAZ/SMARCA4 and SWI/SNF-mutant lung cancer celis
to EZH2 inhibition in vitro.
{06054] Figure 3. Effect of EZH?2 inhibition on tumor growth in SMARCA4 single-loss NSCLC
cell line xenografts in vivo.
{6055] Figure 4. Effect of EZH2 wnhibition on tumor growth in SMARCA2/SMARC A4 dual-loss

NSCLC cell line xenogratts in vivo.

DETAILED DESCRIPTION

{8056] Some aspects of this disclosure provide treatment modalities, e g, methods, strategies,
compositions, combinations, and dosage forms that are useful in the context of treating cell
proliferative disorders, e.g., cancers, dependent upon EZH2 (enhancer of zeste 2 polycorb repressive
complex 2} function with an EZH2 inhibitor. Some aspects of this disclosure are based on the
recognition that a subtype of cell proliferative disorder conditions, ¢.g., a subtype of certain cancers,
is dependent on EZH2 function and can thus effectively be treated with an EZH?2 inhibttor. In some
embodiments, the EZHZ2-dependent subtype is characterized by the presence of a hyperproliferative
cell or cell population, e.g., a cancer cell or cancer cell population, originating from a stem cell, stem-
like cell, progenitor cell, or an immature cell, wherein the at least one hyperproliferative cell or cell
population, e.g., at least one cancer cell, comprises a genetic and/or an epigenetic lesion conferring
dependence of the cancer cell on an EZH?2 function. In some embodiments, the genetic or epigenetic
lesion results in loss of function of one or more SWESNF complex members, e.g., INI- {also known
as SMARCBI, SWVSNF related, mairix associated, actin dependent regulator of chromatin,
subfamily b, member 1}, SMARCAZ (SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 2; also sometimes referred to as BRM, SNF2L2Z, or SNF2LA),
and/or SMARCA4 (SWISNF related, matrix associated, actin dependent regulator of chromatin,
subfamily a, member 4; also sometimes referred to as brahma homologue, BRG1, €554, MRD16,
RTPS2, SNF2L4, or SNF2LB). For example, in some embodiments, the cell proliferative disorder is
characterized by a genetic or epigenetic lesion resulting in loss of function of SMARCA2 and/or
SMARCA4.

{0057}  Some aspects of this disclosure are based on the recognition that certain cell proliferative
disorders, e.g., some cancers that exhibit foss of function of SMARCAZ and/or SMARCA4 depend
on EZH?2 function and are thus sensitive to treatment with an EZH2 inhibitor. For example, some

aspects of this disclosure provide treatment modalities, e.g., methods, sirategies, compositions,
10
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combinations, and dosage forms for the treatment of solid tumors characterized by a stem-, stem-like,
or progenitor cell of origin and loss of function in SMARCAZ2 or SMARCA4

{0058]  Genomic, mRNA, and protein sequences of SWI/SNF complex members, including
sequence vartants and 1soforms not associated with loss of function or states of disease or disorder
are known to those of skill in the art. Exemplary, non-limiting sequences for SMARCAZ2 and
SMARCA4 are provided herein, e.g., in the “Exemplary Sequences” section below. Additional
suitable sequences, ¢.g., sequences of other species as well as functional sequence variants will be
known to those of skill in the art, and the disclosure i1s not limited in this respect.

{8059] Some aspects of this disclosure are based on the recogrition that, in certain cell proliferative
disorders characterized by loss of function of SMARCA4 and SMARCA2, SMARCA4 function 18
lost as a result of a genetic mutation, typically biallelic mutation of the SMARCA4 gene, while loss
of function of SMARCAZ is not associated with a genetic mutation but with epigenetic silencing.
Accordingly, some aspects of this disclosure provide that in some embodiments of cell proliferative
disorders sensiiive to treatment with an EZH2 inhibitor, loss of SMARCAZ function is a result of
epigenetic downregulation or silencing of SMARCA? gene expression, ¢.g., by hypermethylation of
SMARCAZ regulatory sequences. Some aspects of the present disclosure provide methods
comprising reactivating epigenetically repressed SMARCA?Z expression in hyperproliferative cells,
¢.g., in malignant cells also exhubiting loss of function of SMARC A4 mediated by genetic mutations,
by contacting the cells with an EZH2 inhibitor, for example, with tazemetostat. Typically, EZH2
inhibition and SMARCAZ reactivation in such hyperproliferative cells results in an inhibition of cell
survival and/or proliferation. In some clinical embodiments, treatment of a patient having a
hyperproliferative disease characterized by loss of function of SMARCA?Z and SMARCA4 with an
EZH2 inhibitor results in inhibition of hyperproliferation and/or ablation of hyperproliferative cells.

{0060] Lesions in genes encoding members of the SWISNF complex have previously been
reported in a varniety of cancers. Figure 1 lists some exemplary malignant indications in which such
fesions were reported. Loss of SMARCAZ and/or SMARCA4, eg., based on genetic lesions, has
been observed in various cell proliferative diseases including, for example, some solid tumor
indications, such as, e g, certain malignant rhabdoid tumors (e g, malignant rhabdoid tumor of the
ovary {(MRTO), small cell cancer of the ovary of the hypercalcemic type (SCCOHT); see, e g, PCT
Application PCT/US2016/053673, filed September 26, 2016, the entire contents of which are
incorporated herein by reference), and certain lung cancer subtype (e g., non-small cell lung cancer,

small cell lung cancer, adenosarcoma, squamous cell sarcoma). Other cell proliferative disorders
11
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characterized by SMARCA?2 and/or SMARCA4 loss of function will be known to the person of skill
in the art, or will be ascertainable to the skilled artisan based on the present disclosure with no more
than routine experimentation. The disclosure is not limited in this respect.

{6061] Table 1A below provides a summary of the frequency of SMARCAZ/SMARCA4 loss in

NSCLC primary tumors,

[0662] TABLE lA:

{6063] The observed dual SMARCA2/SMARCA4 loss frequency of 3-10% equates to 7,000-
23,000 cases of NSCLC per vear in the U.S. alone. Some aspects of this disclosure are based on the
surprising discovery that SMARCA4 and SMARCAZ protein loss is significantly higher in certain
cancers, e.g., in NSCLC, than the frequency at which the encoding genes coruprise a loss-of-function
mutation.

{0064] Loss of protein function without underlying genomic mutation cannot be detected by
genomic sequence analysis. Accordingly, conventional methods for classifving hyperproliferative
diseases that are associated with SMARCAZ2 and/or SMARCA4 loss of function based on DNA
sequence analysis are prong to false negative results, and typically underestimate the frequency of
dual SMARCAZ/SMARCAA4 loss of function. Some aspects of this disclosure provide methods for
accurately determining SMARCAZ and SMARCA4 status in hyperproliferative cells or cell

populations, e.g

b

in a tumor biopsy obtained from a subject having cancer, by analyzing protein
expression levels or protein function of SMARCAZ and/or SMARCA4. For example, in some
embodiments, a patient stratification method is provided that comprises detecting the level of

SMARCAZ2 and/or SMARCAA4 protein in a biological sample obtained from a subject having cancer,
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e.g., lung cancer, and comparing the level to a reference or control level, e g, a level observed or
expected in healthy, non-malignant cells.

{06065]  In some embodiments, the method comprises detecting the level of SMARCAZ and/or of
SMARCA4 protein in the sample obtained from the subject by an immunology-based method, e.g.,
by immunchistochemistry, western blot, ELISA, or other suitable assay. In some embodiments, the
method comprises detecting the level of SMARCAZ and/or SMARCA4 activity based on a protein
dynamics assay, e.g., by an assay determining the enzymatic activity of SMARCAZ and/or
SMARCA4 i the sample. In some embodiments, the methods provided herein can detect
hyperproliferative cells or cell populations exhibiting SMARCAZ/SMARCA4 dual loss, eg, in
malignant cells obtained from a subject, with greater accuracy than conventional, DNA-sequencing-
based methods.

{06066] In some embodiments, the method comprises classifying a cancer, e.g., a lung cancer, such
as NSCLC, as sensitive to treatment with an EZH2 inhibitor, if the protein level of SMARCA?Z and/or
of SMARCA4 s decreased as compared to the reference or control level. For example, in some
embodiments, the method comprises classifying the cancer as sensitive to treatment with an EZH2
inhibitor, if the protein level of SMARCAZ and/or of SMARCAA4 protein is decreased as compared
to the reference or control level. In some embodiments, a cancer is classified as sensitive to treatment
with an EZHZ2 inhibitor, if the cancer exhibits dual SMARCA2/SMARCA4 loss, and if SMARCAZ
function or SMARCAA4 function, or both, are fost without a loss-of-function mutation in the respective
encoding gene. For example, 10 some embodiments, the method corprises classifying a cancer
characterized by SMARCAA4 loss of function based on a genomic mutation in the SMARCA4 gene,
and SMARCAZ loss of function not associated with a genomic mutation in the SMARCAZ gene as
sensitive to treatment with an EZH2 inhibitor. For another example, in some embodiments, the
method comprises classifying a cancer characterized by SMARCAZ loss of function based on a
genomic mutation in the SMARCA?2 gene, and SMARCA4 loss of function not associated with a
genomic mutation in the SMARCA4 gene as sensitive to treatment with an EZHZ inhibitor.

{6067] Iun some embodiments, a method 15 provided that coruprises admirnustering an EZH2
inhtbitor, e.g., tazemetostat, to a subject harboring hyperproliferative cells exhibiting
SMARCAZ/SMARCA4 dual loss. In some embodiments, the subject harbors a solid tumor having a
stem-, stem-like, or progenitor cell of origin, and exhibiting a SMARCA2/SMARCA4 dual loss,
wherein the loss of SMARCAZ and/or SMARCA4 1s not associated with a loss-of-function mutation

in the respective encoding gene. For example, in some embodiments, the method comprises
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administering an EZH?2 inhibitor to a subject having a cancer, ¢.g., lung cancer, such as, e g, NSCLC,
characterized by SMARCAA4 loss of function based on a genomic mutation in the SMARCA4 gene,
and SMARCA? loss of function not associated with a genomic mutation in the SMARCAZ gene. For
another example, in some embodiments, the method comprises administering the EZH2 inhibitor to
a subject having a cancer characterized by SMARCARZ loss of function based on a genomic mutation
in the SMARCA?Z gene, and SMARCA4 loss of tunction not associated with a genomic mutation in
the SMARCA4 gene.

{6068] Some aspects of the present disclosure provide that EZH2 inhibition can inhibit or abolish
a hyperproliferative state of a cell that is characterized loss of function of SMARCAZ and/or
SMARCA4, e g, dual loss of SMARCA2 and SMARCA4, where at east one of the loss-of-function
lesions in the cell is an epigenetic lesion. A hyperproliferative state of a cell in a subject is typically
associated with a cell proliferative disorder, e.g., with a cancerous or precancerous condition. Cell
proliferative disorders that can be treated with the treatment modalities provided herein include all
forms of cell proliferative disorders, e.g., cancer, precancer or precancerous conditions, benign
growths or lesions, malignant growths or lesions, and metastatic lesions. In some embodiments, the
cell proliferative disorder is characterized by hyperplasia, metaplasia, or dysplasia. In some
embodiments, the cell proliferative disease is characterized by a primary tumor. In some
embodiments, the primary turor is a solid tumor. In some embodiments, the primary tumor 15 a
liquid tumor. In some embodiments, the cell proliferative disease is characterized by a malignant
growth or tumor. In some embodiments, the cell proliferative disease 1s characterized by a secondary
or metastatic fumor.

{0069] Some aspects of the present disclosure provide treatment modalities suitable for the
treatment of a cell proliferative disorder of the lung that is characterized by loss of function of
SMARCAZ and/or SMARCAA4, e g, dual loss of function of SMARCA?2 and SMARCA4, where at
least one of the toss-of-function lesions in the cell 15 an epigenetic lesion. A cell proliferative disorder
of the lung is a cell proliferative disorder involving cells of the lung. Cell proliferative disorders of
the lung can include all forms of cell proliferative disorders affecting lung cells. Cell proliferative
disorders of the lung can include lung cancer, a precancer or precancerous condition of the lung,
benign growths or lesions of the lung, and malignant growths or lesions of the lung, and metastatic
fesions in tissue and organs in the body other than the lung. In one aspect, compositions of the present
disclosure may be used to treat lung cancer or cell proliferative disorders of the lung, or used to

identify suitable candidates for such purposes. Lung cancer can include all forms of cancer of the
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flung. Lung cancer can include malignant lung neoplasms, carcinoma in sity, typical carcinoid tumors,
and atypical carcinoid tumors. Lung cancer can include small cell lung cancer (“SCLC”), non-small
cell lung cancer (“NSCLC”), squamous cell carcinoma, adenocarcinoma, small cell carcinoma, large
cell carcinoma, adenosquamous cell carcinoma, and mesothelioma. Lung cancer can include “scar
carcinoma,” bronchioalveolar carcinoma, gtant cell carcinoma, spindle cell carcinoma, and large cell
neuroendocrine carcinoma. Lung cancer can include lung neoplasms having histologic and
ultrastructural heterogeneity {(e.g., mixed cell types).

{0070}  Cell proliferative disorders of the lung can include all forms of cell proliferative disorders
atfecting lung cells. Cell proliferative disorders of the lung can include lung cancer, precancerous
conditions of the lung. Cell proliferative disorders of the lung can include hyperplasia, metaplasia,
and dysplasia of the lung. Cell proliferative disorders of the lung can include asbestos-induced
hyperplasia, squamous metaplasia, and benign reactive mesothelial metaplasia. Cell proliferative
disorders of the lung can include replacement of columnar epithelium with stratified squamous
eptthelium, and mucosal dysplasia. Individuals exposed to inhaled injurious environmental agents
such as cigarette smoke and asbestos may be at increased risk for developing cell proliferative
disorders of the lung. Prior lung diseases that may predispose individuals to development of cell
proliferative disorders of the lung can include chronic interstitial lung disease, necrotizing pulmonary
disease, scleroderma, rtheumatoid disease, sarcoidosis, interstitial pneumonitis, tuberculosis, repeated
pneumonias, idiopathic pulmonary fibrosis, granulomata, asbestosis, fibrosing alveolitis, and
Hodgkin's disease.

{6071]  Some aspects of the present disclosure provide treatment modalities suitable for the
treatment of lung cancer, e.g, lung cancer characterized by loss of function of SMARCAZ and/or
SMARCAA4, e.g., dual loss of SMARCAZ and SMARC A4 function, where at least one of the loss-of-
function lesions in the cell is an epigenetic lesion. Lung cancer is the most common cause of cancer-
related death worldwide. There are about 225 000 new cases of lung cancer diagnoses per year in the
1.8 alone. About 85-90% of lung cancers are characterized as non-small-cell lung cancer (NSCLC),
which display a diverse range of genetic driver mutations. Treatment for lung cancers has evolved
from chemotherapy to targeted therapies. However, there remains a large unmet clinical need for

new treatment modalities, e ¢, methods, strategies, compositions, combinations, and dosage forms,

=

as well as for efficient patient stratification. This is particularly true for patients receiving later-line

chemotherapy. The more recently developed molecular targeted therapies are most suitable for
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treating adenocarcinomas {e.g., non-squamous carcinomas), while effective targeted treatments are
not available for other lung cancer subtypes.

{6072]  An overview of an exemplary paradigm for patient stratification and clinical management
of NSCLC is described in Thomas et al. Nature Reviews 2016, the entire contents of which are
incorporated herein by reference. Schematic 1 below was adapted from Thomas et al. to outline some
exemplary treatment modalities in first-, second-, and third-line treatment. It will be understood that
the schematic below is included here to iliustrate certain exemplary treatment modalities used by
clinicians, that it 1s not limiting the scope of the present disclosure, and that other suitable patient
stratification and treatment modalities will be known to those of skill in the art.

106673] Schematic 1:

(30%:)

{6074]  While good responses are often observed 1n initial treatruent regimen of conventional and
targeted treatment modalities, resistance to such therapeutics ultimately develops in the majority of
cases and treatment options for those patients who develop resistant or refractory disease are himited.
New targeted treatment modalities, e.g. immuneg-checkpoint inhibitors, are being developed for
certain lung cancer indications, but there remains a need for effective treatment options for first-line

treatment and treatment of lung cancers resistant to standard-of-care treatment strategies.
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i8075] Some aspects of the present disclosure provide treatment modalities suitable for the
treatment of a cell proliferative disorder of the hematologic system that 1s characterized by loss of
function of SMARCAZ and/or SMARCAA4, e.2., dual loss of SMARCAZ and SMARCA4, where at
fcast one of the loss-of-function lesions in the cell s an epigenetic lesion. A cell proliferative disorder
of the hematologic system is a cell proliferative disorder involving cells of the hematologic system.
A cell proliferative disorder of the hematologic system suitable for the strategies, treatment
modalities, methods, combinations, and compositions provided herein can include lymphoma,
feukemia, myeloid neoplasms, mast cell neoplasms, myelodysplasia, benign monoclonal
gammopathy, lyvmphomatoid grasulomatosis, lymphomatoid papulosis, polycythemia vera, chronic
myelocvtic leukemia, agnogenic myeloid metaplasia, and essential thrombocythemia. A cell
proliferative disorder of the hematologic system can include hyperplasia, dysplasia, and metaplasia
of cells of the hematologic system. In some embodiments, the strategies, treatment modalities,
methods, combinations, and compositions provided herein are used to treat a cancer selected from the
group counsisting of a hematologic cancer of the disclosure or a hematologic cell proliferative disorder
of the disclosure. A hematologic cancer of the disclosure can include multiple myeloma, lymphoma
{including Hodglin’s lymphoma, non-Hodgkin’s lymphoma, childhood lymphomas, and lymphomas
of lymphocytic and cutaneous origin}, leukemia (including childhood leukemia, hairy-cell leukemia,
acute lymphocytic leukemia, acute myelocytic leukenua, chronic lymphocytic leukemia, chronic
myelocvtic leukemia, chronic myelogenous leukemia, and mast cell leukemia), myeloid neoplasms
and mast cell neoplasms.

{6076] Some aspects of the present disclosure provide treatment modalities suitable for the
treatment of a cancer. In some embodiments, the cancer is characterized by loss of function of
SMARCAZ2 and/or SMARC A4, e g, dual loss of SMARCAZ and SMARCA4, where at least one of
the loss-of-function lesions in the cell is an epigenetic lesion. In some embodiments, the cancer is
characterized by a cell of origin that is a stem cell, a stem-like cell, or a progeunitor cell. In some
embodiments, the cancer is a poorly-differentiated cancer. In some embodiments, the cancer is
characterized by a solid tumor. In some embodiments, the cancer is characterized by a secondary or
metastatic tumor. In some embodiments, the cancer is resistant or refractory to chemotherapy. In
some embodiments, the cancer is resistant or refractory to first-, second-, and/or third-line treatment.
In some embodiments, the cancer is dertved from an immune cell. In some embodiments, the cancer

g, a B-cell lymphoma, Non-Hodgkin’s Lymphoma or Diffuse Large B-cell

i =aid

is a form of lymphoma, ¢

Lymphoma (DLBCL). In some embodiments, the cancer is adrenocortical carcinoma, AlDS-related
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cancers, AlDS-related lymphoma, anal cancer, anorectal cancer, cancer of the anal canal, appendix
cancer, childhood cerebellar astrocytoma, childhood cerebral astrocytoma, basal cell carcinoma, skin
cancer (non-melanoma), biliary cancer, extrahepatic bile duct cancer, intrahepatic bile duct cancer,
bladder cancer, urinary bladder cancer, bone and joint cancer, osteosarcoma and maligonant fibrous
histiocytoma, brain cancer, brain tumor, brain stem glioma, cerebellar astrocytoma, cerebral
astrocytoma/malignant  glioma, ependymoma, medulloblastoma,  supratentorial  primitive
neurcectodermal tumors, visual pathway and hypothalamic glioma, breast cancer, bronchial
adenomas/carcinoids, carcinoid tumor, gastrointestinal, nervous system cancer, nervous system
iymphoma, central vervous system cancer, central nervous system lymphoma, cervical cancer,
childhood cancers, chronic lymphocytic leukemia, chronic myelogenous leukemia, chronic
myeloproliferative disorders, colon cancer, colorectal cancer, cutaneous T-cell lymphora, lymphord
neoplasm, mycosis fungoides, Seziary Syndrome, endometrial cancer, esophageal cancer, extracranial
germ cell tumor, extragonadal germ cell tumor, extrahepatic bile duct cancer, eye cancer, intraocular
melanoma, retinoblastoma, gallbladder cancer, gastric (stomach) cancer, gastrointestinal carcinoid
tumor, gastrointestinal stromal tumor (GIST), germ cell tumor, ovarian germ cell tumor, gestational
trophoblastic tumor glioma, head and neck cancer, hepatocellular (liver) cancer, Hodgkin lymphoma,
hypopharyngeal cancer, intraocular melanoma, ocular cancer, islet cell tumors {endocrine pancreas),
Kaposi Sarcoma, kidney cancer, renal cancer, kiduey cancer, laryngeal cancer, acute lymphoblastic
leukemia, acute myeloid leukemia, chronic lymphocytic leukemia, chronic myelogenous leukemia,
hairy cell leukemia, lip and oral cavity cancer, liver cancer, lung cancer, non-small cell lung cancer,
small cell lung cancer, AIDS-related lymphoma, non-Hodgkin lvmphoma, primary central nervous
system lymphoma, Waldenstroem macroglobulinemia, medulioblastoma, melanoma, intraocular
{eye} melanoma, merkel cell carcinoma, mesothelioma malignant, mesothelioma, metastatic squamous
neck cancer, mouth cancer, cancer of the tongue, multiple endocrine neoplasia syndrome, mycosis
fungoides, myelodysplastic syndromes, myelodysplastic/ myeloproliferative  diseases, chronic
myelogenous leukemia, acute myeloid leukemia, multiple myeloma, chronic myeloproliferative
disorders, nasopharyngeal cancer, neuroblastoma, oral cancer, oral cavity cancer, oropharyugeal
cancer, ovarian cancer, ovarian epithelial cancer, ovarian low malignant potential tumor, pancreatic
cancer, 1slet cell pancreatic cancer, paranasal sinus and nasal cavity cancer, parathyroid cancer, penile
cancer, pharyngeal cancer, pheochromocytoma, pinecblastoma and supratentorial primitive
neurcectodermal tumors, pituitary tumor, plasma cell neoplasn/multiple myeloma, pleuropulmonary

blastoma, prostate cancer, rectal cancer, renal pelvis and ureter, transitional cell cancer,
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retinoblastoma, rhabdomyosarcoma, salivary gland cancer, Ewing family of sarcoma tumors, Kaposi
Sarcoma, soft tissue sarcoma, epitheliod sarcoma, synovial sarcoma, uterine cancer, uterine sarcoma,
skin cancer (non-melanoma}, skin cancer {melanoma), merkel cell skin carcinoma, small intestine
cancer, soft tissue sarcoma, squamous cell carcinoma, stomach (gastric) cancer, supratentorial
primitive neuroectodermal fumors, testicular cancer, throat cancer, thymoma, thymoma and thymic
carcinoma, thyroid cancer, transitional cell cancer of the renal pelvis and ureter and other urinary organs,
gestational trophoblastic tumor, urethral cancer, endometrial uterine cancer, utering sarcoma, uterine
corpus cancer, vaginal cancer, vulvar cancer, or Wilm’s Tumor.

{6077} Insome embodiments, a cancer that can be treated with the strategies, treatment modalities,
methods, combinations, and compositions of the disclosure comprise a solid tumor. In some
embodiments, a cancer that can be treated with the strategies, treatment modalities, methods,
combinations, and compositions of the disclosure comprises or is derived from a cell of epithelial
origin. In some embodiments, cancers that can be treated with the strategies, treatment modalities,
methods, combinations, and compositions of the disclosure are primary tumors. In some
embodiments, cancers that can be treated with the strategies, treatment modalities, methods,
combinations, and compositions of the disclosure are secondary tumors. In some embodiments, the
cancer is metastatic.

{6078] Some aspects of the present disclosure provide treatment modalities suitable for the
treatment of a cancer staged according to the American Joint Committee on Cancer (AJCC) TNM
classification systern, where the tumor (T) has been assigned a stage of TX, T1, Tlmic, Tla, Tlb,
Tlc, T2, T3, T4, T4da, T4b, T4c, or T4d; and where the regional lymph nodes (N} have been assigned
a stage of NX, NO, NI, N2, N2a, NZb, N3, N3a, N3b, or N3¢; and where distant metastasis (M) can
be assigned a stage of MX, MO, or M1. In some embodiments, a cancer suitable for treated with the
modalities provided herein 1s a cancer staged according to an American Joint Committee on Cancer
{AICC) classification as Stage I, Stage HA, Stage 1B, Stage IHA, Stage HIB, Stage MIC, or Stage
IV, In some embodiments, a cancer suitable for treatment with the modalities provided herein can be
assigned a grade according to an AJCC classification as Grade GX {e.g., grade cannot be assessed),
Grade 1, Grade 2, Grade 3 or Grade 4. In some embodiments, the cancer that is to be treated 1s staged
according to an AJCC pathologic classification (pN) of pNX, pNO, PNO (I-), PNO (I+), PNO (mol-},
PNO (mol+), PN1, PN1{mi), PN1a, PN1b, PNlc, pNZ, pN2a, pNZb, pN3, pN3a, pN3b, or pN3c.
{0079} Some aspects of the present disclosure provide treatment modalities suitable for the

treatment of a cancer that includes a tumor that has been determined to be less than or equal to about
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2 centimeters in diameter. In some embodiments, the cancer that is to be treated can include a tumor
that has been determined to be from about 2 to about 5 centimeters in diameter. In some embodiments,
a cancer that is to be treated can include a tumor that has been determined to be greater than or equal
to about 3 centimeters in diameter. In some embodiments, a cancer that is to be treated can include a
tumor that has been determined to be greater than S centimeters in diameter. In some embodiments,
a cancer that is to be treated can be classified by microscopic appearance as well differentiated,
moderately differentiated, poorly differentiated, or undifferentiated. In some embodiments, a cancer
that is to be treated can be classified by microscopic appearance with respect to mitosis count {e.g.,
amount of cell division) or nuclear pleiomorphism (e.g,, change in cells). In some embodiments, a
cancer that is to be treated can be classified by microscopic appearance as being associated with areas
of necrosis {e.g., areas of dying or degenerating cells). In some embodiments, a cancer that is to be
treated can be classified as having an abnormal karyotype, having an abnormal number of
chromosomes, or having one or more chromosomes that are abnormal in appearance. In some
embodiments, a cancer that is to be treated can be classified as being aneuplotd, triploid, tetraplotd,
or as having an altered ploidy. In some embodiments, a cancer that is to be treated can be classified
as having a chromosomal translocation, or a deletion or duplication of an entire chromosome, or a
region of deletion, duplication or amplification of a portion of a chromosome.

{B086¢] In some embodiments, a cancer that 1s to be treated can be evaluated by DNA cytometry,
flow cytometry, or image cytometry. In some embodiments, a cancer that is to be treated can be typed
as having 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, or 90% of cells in the synthesis stage of cell
division (e.g., in 8§ phase of cell division). In some embodiments, a cancer that ts to be treated can be
typed as having a low S-phase fraction or a high S-phase fraction.

{0081] In some embodiments, the present disclosure provides treatment modalities that are useful
for the treatment of cancer. Treating cancer can result in a reduction in size of a tumor. A reduction
in size of a tumor may also be referred to as “tumor regression”. Preferably, after treatment with the
strategies, treatment modalities, methods, combinations, and compositions provided herein, tumor
size 18 reduced by 5% or greater relative to 1ts size prior to treatment; more preferably, tumor size 13
reduced by 10% or greater; more preferably, reduced by 20% or greater; more preferably, reduced by
30% or greater; more preferably, reduced by 40% or greater; even more preferably, reduced by 50%
or greater, and most preferably, reduced by greater than 75% or greater. Size of a tumor may be
measured by any reproducible means of measurement. The size of a tumor may be measured as a

diameter of the tumor,
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i0082] Treating cancer can result in a reduction in tumor volume. Preferably, after treatment with
the strategies, treatment modalities, methods, combinations, and compositions provided herein, tumor
volume is reduced by 5% or greater relative to its size prior to treatment; more preferably, tumor
volume is reduced by 10% or greater; more preferably, reduced by 20% or greater; more preferably,
reduced by 30% or greater; more preferably, reduced by 40% or greater, even more preferably,
reduced by 50% or greater; and most preferably, reduced by greater than 75% or greater. Tumor
volume may be measured by any reproducible means of measurement.

{0083] In some embodiments, treating cancer results in a decrease in the number of tumors.
Preferably, after treatment with the strategies, treatment modalities, methods, combinations, and
compositions provided herein, tumor number is reduced by 5% or greater relative to number prior to
treatment; more preferably, turmor number 15 reduced by 10% or greater; more preferably, reduced by
20% or greater; more preferably, reduced by 30% or greater; more preferably, reduced by 40% or
greater; even more preferably, reduced by 50% or greater; and most preferably, reduced by greater
than 75%. Number of tumors may be measured by any reproducible means of measurement. The
number of tumors may be measured by counting tumors visible to the naked eve or at a specified
magnification. Preferably, the specified magnification is 2x, 3x, 4x, 5x, 10x, or 50x.

{06084] In some embodiments, treating cancer can result in a decrease in number of metastatic
fesions in other tissues or organs distant from the primary tumor site. Preferably, atter treatment with
the strategies, treatment modalities, methods, combinations, and compositions provided herein, the
number of metastatic lestons 1s reduced by 5% or greater relative to number prior to treatment; more
preferably, the number of metastatic lesions is reduced by 10% or greater; more preferably, reduced
by 20% or greater; more preferably, reduced by 30% or greater; more preferably, reduced by 40% or
greater; even more preferably, reduced by 50% or greater; and most preferably, reduced by greater
than 75%. The number of metastatic lesions may be measured by any reproducible means of
measurement. The number of metastatic lesions may be measured by counting metastatic lesions
visible to the naked eye or at a specified magnification. Preferably, the specified magnification is 2x,
3x, 4x, 5%, 10x, or 50x.

{0085] In some embodiments, treating cancer can result in an increase in average survival time of
a population of treated subjects in comparison to a population receiving carrier alone. Preferably,
after treatment with the strategies, treatment modalities, methods, combinations, and compositions
provided herein, the average survival time is increased by more than 30 days; more preterably, by

more than 60 days, more preferably, by more than 90 days,; and most preferably, by more than 120
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davs. An increase in average survival time of a population may be measured by any reproducible
means. An increase in average survival time of a population may be measured, for exarmple, by
calculating for a population the average length of survival following initiation of treatment with an
active compound. An increase in average survival tirae of a population may also be measured, for
example, by calculating for a population the average length of survival following completion of a first
round of treatment with an active compound.

{6086]  In some embodiments, treating cancer can result in an increase 1n average survival time of
a population of treated subjects in comparison to a population of untreated subjects. Preferably, after
treatment with the sirategies, treatment modalities, methods, combinations, and compositions
provided herein, the average survival time is increased by more than 30 days; more preferably, by
more than 60 days; more preferably, by more than 90 days; and most preferably, by more than 120
days. An increase in average survival time of a population may be measured by any reproducible
means. An increase in average survival time of a population may be measured, for example, by
calculating for a population the average length of survival following initiation of treatment with an
active compound. An increase in average survival time of a population may also be measured, for
exampie, by calculating for a population the average length of survival following completion of a first
round of treatment with an active compound.

{B087] In some embodiments, treating cancer can result in increase in average survival time of a
population of treated subjects in comparison to a population receiving monotherapy with a drug that
is not a compound of the disclosure, or a pharmaceutically acceptable salt, solvate, analog or
derivative thereof. Preferably, after treatment with the strategies, treatment modalities, methods,
combinations, and composttions provided herein, the average survival time is increased by more than
30 days; more preferably, by more than 60 days; more preferably, by more than 90 days; and most
preferably, by more than 120 days. An increase in average survival time of a population may be
measured by any reproducible means. An increase in average survival time of a population may be
measured, for example, by calculating for a population the average length of survival following
inttiation of treatment with an active compound. An increase in average survival time of a population
may also be measured, for example, by calculating for a population the average length of survival
following completion of a first round of treatment with an active compound.

{6088]  In some embodiments, treating cancer can result in a decrease in the mortality rate of a
population of treated subjects in comparison to a population receiving carrier alone. Treating cancer

can result in a decrease in the mortality rate of a population of treated subjects in comparison {0 an
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untreated population. Treating cancer can result in a decrease in the mortality rate of a population of
ireated subjects in comparison to a population receiving monotherapy with a drug that is not a
compound of the disclosure, or a pharmaceutically acceptable salt, solvate, analog or derivative
thereof. Preferably, after treatment with the strategies, treatment modalities, methods, combinations,
and composttions provided herein, the mortality rate is decreased by more than 2%; more preferably,
by more than 5%; more preferably, by more than 10%; and most preferably, by more than 25%. A
decrease in the mortality rate of a population of treated subjects may be measured by any reproducible
means. A decrease in the mortality rate of a population may be measured, for example, by calculating
for a population the average number of disease-related deaths per unut time following initiation of
treatment with an active compound. A decrease in the mortality rate of a population may also be
measured, for example, by calculating for a population the average number of disease-related deaths
per unit time following completion of a first round of treatment with an active compound.

{0089} In some embodiments, treating cancer can result in a decrease in tumor growth rate.

Preferably

J

after treatment with the strategies, treatment modalities, methods, combinations, and
compositions provided herein, after treatment, tumor growth rate is reduced by at least 5% relative to
number prior fo treatment; more preferably, tumor growth rate is reduced by at least 10%; more
preferably, reduced by at least 20%,; more preferably, reduced by at least 30%; more preferably,
reduced by at least 40%; more preferably, reduced by at feast S0%; even more preferably, reduced by
at least 50%; and most preferably, reduced by at least 75%. Tumor growth rate may be measured by
any reproducible roeans of measurement. Tumor growth rate can be measured according to a change
in tumor diameter per unit time,

{6090] In some embodiments, treating cancer can result in a decrease in tumor regrowth.

Preferably

Jo

after treatment with the strategies, treatment modalities, methods, combinations, and
compositions provided herein, after treatment, tumor regrowth is less than 5%; more preferably,
tumor regrowth 1s less than 10%; more preferably, less than 20%; more preferably, less than 30%;
more preferably, less than 40%; more preferably, less than 50%:; even more preferably, less than 50%;
and most preferably, less than 75%. Tumor regrowth roay be measured by any reproducible means
of measurement. Tumor regrowth is measured, for example, by measuring an increase in the diameter
of a tumor after a prior tumor shrinkage that followed treatment. A decrease in tumor regrowth is
indicated by failure of tumors to recccur after treatment has stopped.

{6091]  In some embodiments, treating a cell proliferative disorder can result in a reduction in the

rate of cellular proliferation. Preferably, after treatment with the strategies, treatment modalities,
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methods, combinations, and compositions provided herein, after treatment, the rate of cellular
proliferation 15 reduced by at least 5%; more preferably, by at least 10%; more preferably, by at least
20%; more preferably, by at least 30%; more preferably, by at least 40%:; more preferably, by at least
50%; even more preferably, by atleast 50%; and wost preferably, by at least 75%. The rate of cellular
proliferation may be measured by any reproducible means of measurement. The rate of cellular
proliferation is measured, for example, by measuring the number of dividing cells in a tissue sample
per unit time,

{6092] In some embodiments, treating a cell proliferative disorder can result in a reduction in the
proportion of proliferating cells. Preferably, after treatment with the strategies, treatment modalities,
methods, combinations, and compositions provided herein, after treatment, the proportion of
proliferating cells 15 reduced by at least 5%; more preferably, by at least 10%,; more preferably, by at
feast 20%:; more preferably, by at least 30%; more preferably, by at least 40%:; more preferably, by at
feast 50%; even more preferably, by at least 50%; and most preferably, by at least 75%. The
proportion of proliferating cells may be measured by any reproducible means of measurement.
Preferably, the proportion of proliferating cells 1s measured, for example, by quantitying the number
of dividing cells relative to the number of nondividing cells in a tissue sample. The proportion of
proliferating cells can be equivalent to the mitotic index.

{6093] Iu some embodiments, treating or preventing a cell proliferative disorder can result in a
decrease in size of an area or zone of cellular proliferation. Preferably, after treatment with the
strategies, treatment modalities, methods, combinations, and compositions provided herein, after
treatment, size of an area or zone of cellular proliferation is reduced by at least 5% relative to its size
prior to treatment; more preferably, reduced by at least 10%; more preferably, reduced by at least
20%; more preferably, reduced by at least 30%; more preferably, reduced by at least 40%; more
preferably, reduced by at least 50%; even more preferably, reduced by at least 50%; and most
preferably, reduced by at least 75%. Size of an area or zone of cellular proliferation may be measured
by any reproducible means of measurement. The size of an area or zone of cellular proliferation may
be measured as a diameter or width of an area or zone of cellular proliferation.

i86094] In some embodiments, treating or preventing a cell proliferative disorder can result in a
decrease in the number or proportion of cells having an abnormal appearance or morphology.
Preferably, after treatment with the strategies, treatment modalities, methods, combinations, and
compositions provided herein, after treatment, the number of cells having an abnormal morphology

is reduced by at least 5% relative to s size prior o treatment; more preferably, reduced by at least
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10%; more preferably, reduced by at least 20%; more preferably, reduced by at least 30%; more
preferably, reduced by at least 40%; more preferably, reduced by at least 50%; even more preferably,
reduced by at least 50%; and most preferably, reduced by at least 75%. An abnormal cellular
appearance or morphology may be measured by any reproducible means of measurement. An
abnormal cellular morphology can be measured by microscopy, e.g., using an inverted tissue culture
microscope. An abnormal cellular morphology can take the form of nuclear pleiomorphism

{6095]  In some embodiments, treating a cell proliferative disorder can result in death of
hyperproliferative cells, and preferably, cell death results in a decrease of at least 10% in number of
cells in a hyperproliferative cell population. More preferably, cell death means a decrease of at least
20%; more preferably, a decrease of at least 30%; more preferably, a decrease of at least 40%; more
preferably, a decrease of at least 50%; most preferably, a decrease of at least 75%. Number of cells
in a population may be measured by any reproducible means. A number of celis in a population can
be measured by fluorescence activated cell sorting (FACS), immunofluorescence microscopy and
light microscopy. Methods of measuring cell death are as shown in Lt ef o/, Proc Natl Acad Sci U §
A. 100(5): 2674-8, 2003. In some embodiments, cell death occurs by apoptosis.

{6096]  In some embodiments, treating a cell proliferative disorder, e g., cancer, by administering
an EZH?2 inhibitor to a subject in need thereof results in one or more of the following: prevention of
cancer cell proliferation by accumulation of cells in one or more phases of the cell cycle {e.g GI,
G1/8, G2Z/MD, or induction of cell senescence, or promotion of tumor cell differentiation; promotion
of cell death in cancer cells via cytotoxicity, necrosis or apoptosis, preferably without a significant
amount of cell death in normal cells.

{0097} In certain embodiments of the methods of the disclosure, the treatment modalities, e.g
treatment strategies, treatment methods, molecular assays, compositions, and combinations provided
herein are applied or administered to a subject in need thereof, e g, a subject having a cell proliferative
disorder. I some embodiments, the subject has been diagnosed with cancer. In some embodiments,
the subjectis an adult. In some embodiments, the subject is a pediatric subject. In some embodiments,
the subject is a human.

i6098]  In certain embodiments, the subject is an adult, and a therapeutically effective amount of
an EZH?2 inhibitor, e.g., of tazemetostat, is administered to the subject, wherein the therapeutically
effective amount is about 100 mg to about 1600 mg. In certain embodiments, the subject is an aduli,
and the therapeutically effective amount of the EZH2 inhibitor 13 about 100 mg, 200 mg, 400 mg, 800

mg, or about 1600 mg. In certain embodiments, the subject is an adult, and the therapeutically
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effective amount of the EZH2 inhibitor is about 800 mg, e g., 800 mg/day administered at a dose of
400mg orally twice a day.

{6099]  In certain embodiments, the subject is pediatric, and the EZH2 inhibitor, e g, tazemetostat,
may be administered at a dose of between 230 mg/m? and 600 mg/m? twice per day (BID), inclusive
of the endpoints. In certain embodiments, the subject is pediatric, and the EZH2 inhibitor is
administered at a dose of between 230 mg/m” and 305 mg/m?® twice per day (BID), inclusive of the
endpoints. In certain embodiments, the subject is pediatric, and the EZH?2 inhibitor ts administered at
a dose of 240 mg/m? twice per day (BID). In certain embodiments, the subject is pediatric, and the
EZH2 inhibitor is administered at a dose of 300 mg/m” twice per day (BID). In certain embodiments,
the subject is pediatric, and the EZH2 inhibitor is administered at a dose of about 60% of the area
under the curve (AUC) at steady state (AUCss) following administration of 1600 mg twice a day to
an adult subject. In certain embodiments, the subject is pediatric, and the EZH2 inhibitor is
administered at a dose of about 600 mg/m” per day. In certain embodiments, the subject is pediatric,
and the EZH2 inhibitor is administered at a dose of at least 600 mg/m’ per day. In certain
embodiments, the subject is pediatric, and the EZHZ inhibitor is administered at a dose of about 80%
of the area under the curve (AUC) at steady state (AUCss) following administration of 800 mg twice
a day to an adult subject. In certain embodiments, the subject is pediatric, and the EZHZ inhibitor is
administered at a dose of about 390 mg/m? twice per day (BID). In certain embodiments, the subject
is pediatric, and the EZH2 inhibitor is administered at a dose of at least 390 mg/m* twice per day
(BID). In certain embodiments, the subject is pediatric, and the EZH2 inhibitor 1s administered at a
dose of between 300 mg/m* and 600 mg/m? twice per day (BID).

{00100] In some embodiments, e g in some embodiments where the subject is pediatric, the EZH2
inhibitor is formulated as an oral suspension.

{00101] Some aspects of the present disclosure provide combination treatment modalities suitable
for the treatment of a cell proliferative disorder, e.g., a cancer described herein by admunistering to a
subject in need thereof a therapeutically effective dose of an EZH2 inhibitor. In some such
combination treatment embodiments, the treatment modalities provided herein include methods that
comprise administering an EZH2 inhibitor to a subject in need thereof, e.g., a subject having a cell
proliferative disorder, wherein the subject has been or s being administered an additional therapeutic
agent in temporal proximity to the administration of the EZH2 inhibitor. In some embodiments,
treatment modalities are provided that comprise administering the EZH2 inhibitor and the additional

therapeutic agent to the subject. In some embodiments, administration in temporal proximity refers
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consecutive administration of the EZHZ inhibitor and the additional therapeutic agent, in any order,
within hours or days of each other, or to an overlap in administration regimens of the EZH2 inhibitor
{e.g. twice daily} and the additional therapeutic agent (e.g., once every week) for a certain period of
time {e.g., at least one week, at least one month, at least one round of treatment, etc. ).

{00102] In some embodiments, the present disclosure provides combination therapy strategies,
treatment modalities, methods, combinations, and compositions that are useful for improving the
clinical outcome and/or the prognosts of a subject having a cell proliferative disease, e.g., a cancer
characterized by a loss of SMARCAZ and/or SMARCA4, as compared to monotherapeutic
approaches. In some embodiments, the combination therapy approaches provided herein result in a
shorter time period being required to achieve a desired clinical outcome (e.g., partial or complete
disease remission, inhibition of tumor growth, stable disease), as compared to monotherapy. In some
embodiments, the combination therapy approaches provided herein result in a better clinical outcome
as compared to monotherapy (e.g., complete vs. partial remission, stable vs. progressive disease,
lower recurrence risk).

{00103] As used herein, the terms “combination treatment,” “combination therapy,” and “co-
therapy” are used interchangeably and generally refer to treatment modalities featuring an EZH2
inhibitor as provided herein and an additional therapeutic agent. Typically, combination treatment
modalities are part of a specific treatment regimen intended to provide a beneficial effect from the
concurrent action of the therapeutic agent combination. The beneficial effect of the combination may
include, but 1s not hmited to, pharmacokinetic or pharmacodynamic co-action resulting from the
combination of therapeutic agents. Admuinistration of these therapeutic agents in combination
typically is carried out over a defined time period (usually minutes, hours, days or weeks depending
upon the combination selected). In some embodiments, combination treatment comprises
administration of two or more therapeutic agents in a sequential manner, wherein each therapeutic
agent ts administered at a different time, as well as administration of these therapeutic agents, or at
feast two of the therapeutic agents, in a substantially simultaneous manner. Substantially
simmultaneous administration can be accomplished, for example, by administering to the subject a
single dosage form having a fixed ratio of each therapeutic agent or in multiple, separate dosage forms
for the therapeutic agents. Sequential or substantially simultaneous administration of each therapeutic
agent can be effected by any appropriate route including, but not limited to, oral routes, intravenous
routes, intramuscular routes, and direct absorption through mucous membrane tissues. The

therapeutic agents can be administered by the same route or by different routes. The therapeutic
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agents can be administered according to the same or to a different administration interval. For
example, a first therapeutic agent of the combination selected may be administered by intravenous
injection while the other therapeutic agents of the combination may be administered orally.
Alternatively, for example, all therapeutic agents may be administered orally or all therapeutic agents
may be administered by intravenous igjection.

{00104] In some embodiments, combination therapy also embraces the administration of the
therapeutic agents as described above in further combination with other biologically active
ingredients and non-drug therapies {e.g, surgery or radiation treatment). Where the combination
therapy further comprises a non-drug treatment, the non-drug treatment may be conducted at any
suitable time so long as a beneficial effect from the co-action of the combination of the therapeutic
agents and non-drug treatment is achieved. For example, in appropriate cases, the beneficial effect is
still achieved when the non-drug treatment is temporally removed from the administration of the
therapeutic agents, perhaps by days or even weeks.

{00105] In some embodiments, the additional therapeutic agent is a chemotherapeutic agent (also
referred to as an anti-neoplastic agent or anti-proliferative agent), e.g., an alkylating agent; an
antibiotic; an anti-metabolite; a detoxifving agent; an interferon; a polyclonal or monoclonal
antibody; an EGFR inhibitor; a HER?2 inhibitor; a histone deacetylase inhibitor; a hormone; a mitotic
inhibitor; an MTOR inhibitor; a multi-kinase inhibitor; a serine/threonine kinase inhibitor; a tyrosine
kinase inhibitors; a VEGF/VEGFR inhibitor; a taxane or taxane derivative, an aromatase inhibitor,
an anthracycline, a microtubule targeting drug, a topoisomerase poison drug, an inhibitor of a
molecular target or enzyme {e.g., a kinase or a protetn methyltransferase), a cytidine analogue drug
or any chemotherapeutic, an immune checkpoint inhibitor, or any anti-neoplastic or anti-proliferative
agent known to those of skill in the art.

{00106] Exemplary alkylating agents suitable for use according to the combination treatment
modalities provided herein include, but are not limited to, cyclophosphamide (Cytoxan; Neosar),
chlorambucil {(Leukeran), melphalan ( Alkeran); carmustine (BiCNU); busulfan (Busulfex); lomustine
{CeeNU), dacarbazine (DTIC-Dome); oxaliptatin (Eloxatin}; carmustine (Gliadel); ifosfamide (Ifex);
mechlorethamine (Mustargen), busuifan (Myleran); carboplatin (Paraplatin); cisplatin (CDDP,
Platinol); temozolomide {Temodar); thiotepa (Thioplex);, bendamustine (Treanda}; or streptozocin
{Zanosar}).

{00107] Exemplary suitable antibiotics include, but are not limited to, doxorubicin {(Adriamycin};

doxorubtcin liposomal {(Doxil), mitoxantrone (Novantrone), bleomycin (Blenoxane), daunorubicin
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(Cerubidine};, daunorubicin liposomal (DaunoXome);, dactinomycin {Cosmegen); epirubicin
(Elience); idarubicin (Idamycin), plicamycin (Mithracin), mitorycin (Mutamycin), pentostatin
{INipent); or valrubicin (Valstar).

{60108] Exemplary anti-metabolites include, but are not himited to, fluorouracl (Adruail);
capecitabine (Xeloda), hydroxyurea (Hydrea), mercaptopurine (Purinethol}), pemetrexed (Alimta);
fludarabine (Fludara); nelarabine (Arranon}; cladnbine (Cladribine Novaplus); clofarabine (Clolar),
cytarabine (Cytosar-U), decitabine (Dacogen), cytarabine liposomal (DepoCyt), hydroxyurea
(Droxia); pralatrexate (Folotyn); floxuridine (FUDR); gemcitabine (Gemzar); cladribine (Leustatin);
fludarabine (Oforta), methotrexate (MTX, Rheumatrex);, methotrexate (Trexall), thioguanine
{(Tabloid); TS-1 or cytarabine {Tarabine PFS).

{00109] Exemplary detoxitying agents include, but are not limited to, amifostine (Ethyol) or mesna
{Mesnex).

{00110] Exemplary interferons include, but are not limited to, interferon alfa-2Zb (Intron A) or
interferon alfa-2a (Roferon-A).

{00111] Exemplary polyclonal or monoclonal antibodies include, but are not limited to, trastuzumab
{Herceptin), ofatumumab {(Arzerra), bevacizumab (Avastin}, rituximab (Rituxan), cetuximab
{Erbitux); panitumumab {Vectibix); tosttumomab/icdine-131 tositumomab (Bexxar); alemtuzumab
{Campath); ibritumomab (Zevalin; In-111; Y-90 Zevalin), gemtuzumab (Mylotarg), eculizamab
(Soliris) or denosumab.

{00112] Exemplary EGFR inhibitors include, but are not limited to, gefitinib (Tressa); lapatinib
{Tykerb);, cetuximab (Erbitux); erlotinib (Tarceva), panitumumab (Vectibix), PKI-166; canertimb
(CI-1033); matuzumab (EMD 72000} or EKB-569.

{00113] Exemplary HERZ inhibitors include, but are not himited to, trastuzumab (Herceptin),
tapatinib {Tykerb) or AC-480.

[00114] Histone Deacetylase Inhibitors include, but are not limited to, vorinostat {(Zolinza).

{00115] Exemplary hormones include, but are not limited to, tamoxifen {Soltamox; Nolvadex);
raloxifene (Hvista), megestrol (Megace), leuprolide (Lupron; Lupron Depot; Eligard; Viadur);
fulvestrant (Faslodex}; letrozole (Femara); triptorelin (Trelstar LA; Trelstar Depot) ; exemestane
{Aromasin} ; goserelin (Zoladex) ; bicalutamide (Casodex); anastrozole (Arimidex); tfluoxymesterone
{Androxy, Halotestin), medroxyprogesterone (Provera; Depo-Provera), estramustine {(Hmcyt),
flutamide (Fulexin); toremifene (Fareston); degarelix (Firmagon); nilutamide (Nilandron); abarelix

{Plenaxis); or testolactone (Teslac).
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i80116] Exemplary mitotic inhibitors include, but are not limited to, paclitaxel (Taxol; Onxol;
Abraxane), docetaxel {Taxotere), vincristine {Oncovin, Vincasar PFS), vinblastine (Velban),
etoposide {Toposar; Etopophos; VePesid); teniposide (Vumon); ixabeptione (Ixempra}; nocodazole;
epothilone; vinorelbine (Navelbine), camptothecin (CPT); irinotecan (Camptosar), topotecan
(Hycamtin), amsacrine or lamellarin D (LAM-D).

{00117] Exemplary MTOR inhibitors include, but are not limited to, everolimus {Afinitor) or
temsirolimus (Torisel);, rapamune, ridaforolimus; or AP23573,

{00118] Exemplary multi-kinase inhibitors include, but are not limited to, sorafenib (Nexavar);
sunitinib (Sutent); BIBW 2092; E7080; Zd6474; PK(C-412; motesanib; or AP24534.

i80119] Exemplary serine/threonine kinase inhibitors include, but are not limited to, ruboxistaurin,
erii/fasudil hydrochloride; flavopiridol; selicichb (CYC202; Roscovitine), SNS-032 (BMS-387032);
Pkc412; bryostatin, KAI-9803; SF1126; VX-680; Azd1152; Arry-142886 (AZD-6244); SCI0-469;
GWo681323; CC-401; CEP-1347 or PD 332991,

{00128] Exemplary tyrosine kinase inhibitors include, but are not limited to, erlotinib (Tarceva),
gefitintb  (Iressa), imatinib {Gleevec), sorafenib (Nexavar), sunitinib (Sutent);, trastuzumab
{Herceptin); bevacizumab (Avastin); rituximab (Rituxan); lapatinib (Tykerb); cetuximab (Erbitux};
panitumumab (Vectibix); evercolimus (Afinitor); alemtuzumab (Campath); gemtuzumab (Mylotarg);
temsirolimus {Torisel), pazopanib (Votrent), dasatimib (Sprycel);, nilotinib (Tasigna); vatalanib
(Ptk 787, ZK222584y; CEP-701; SU5614; MLN518; XL999; VX-322; Azd0530; BMS8-354825; SKI-
606 CP-690; AG-490; WHI-P154, WHI-P131; AC-220; or AMGE3S.

{00121] Exemplary VEGF/VEGFR inhibitors include, but are not limited to, bevacizumab
{Avastin); sorafenib (Nexavar); sunitinib (Sutent); ranibizumab; pegaptanib; or vandetinib.

{60122] Exemplary microtubule targeting drugs include, but are not limited to, paclitaxel,
docetaxel, vincristin, vinblastin, nocodazole, epothilones and navelbine.

{00123] Exemplary topoisomerase poison drugs include, but are not hmited to, temiposide,
etoposide, adriamycin, camptothecin, daunorubicin, dactinomycin, mitoxanirone, amsacrine,
epirubicin and idarubicin.

i80124] Exemplary taxanes or taxane derivatives include, but are not limited to, paclitaxel and
docetaxol.

{00125] Exemplary general chemotherapeutic, anti-neoplastic, anti-proliferative agents include, but
are not limited to, altretamine (Hexalen), isotretinoin (Accutane; Amnesteem; Claravis; Sotret);

tretinoin (Vesanoid), azacitidine {Vidaza), bortezomib (Velcade) asparaginase (Elspar); levamisole
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(Ergamisol), mitotane (Lysodren);, procarbazine (Matulane); pegaspargase (Oncaspar); denileukin
diftitox (Ontak); porfimer (Photofrin); aldesleukin (Proleukin); lenalidomide (Revlimid), bexarotene
{Targretin}; thalidomide {(Thalomid); temsirolimus {Torisel); arsenic trioxide (Trisenox); verteporfin
(Visudyne);, mimosine {(Leucenol);, (1M tegafur - 0.4 M S-chloro-2 4-dihydroxypyrimidine ~ 1 M
potassium oxonate) or lovastatin,

{00126] In some embodiments, combination treatment modalities are provided in which the
additional therapeutic agent is a cytokine, e.g., G-CSF {granulocyie colony stimulating factor). In
another aspect, an EZH?2 inhibitor provided herein may be administered in combination with radiation
therapy. Radiation therapy can also be administered in combination with an EZH2 inhibitor provided
herein and another chemotherapeutic agent described herein as part of a multi-agent therapy. In yet
another aspect, an EZH2 iohibitor provided herein may be administered in combination with standard
chemotherapy combinations such as, but not restricted to, CMF {cyclophosphamide, methotrexate
and S-fluorouracil), CAF (cyclophosphamide, adriamycin and S-fluorouracil), AC (adriamycin and
cyclophosphamide), FEC (5-fluorouracil, epirubicin, and cyclophosphamide), ACT or ATC
(adriamycin, cyclophosphamide, and paclitaxel), ntixamab, Xeloda (capecitabine), Cisplatin
{CDDP), Carboplatin, T8-1 (tegafur, gimestat and otastat potassium at a molar ratio of 1:0.4:1),
Camptothecin-11  (CPT-11, Irinotecan or Camptosar™)  CHOP (cyclophosphamide,
hydroxydaunorubicin, oncovin, and predoisone or prednisolone), R-CHOP  (rituximab,
cyclophosphamide, hydroxydaunorubicin, oncovin, predanisone or prednisolone), or CMFP
{cyclophosphamide, methotrexate, 5-fluorouraci] and prednisone).

{60127] In some preferred embodiments, an EZH2 inhibitor provided herein may be administered
with an inhibitor of an enzyme, such as a receptor or non-receptor kinase. Receptor and non-receptor
kinases are, for example, tyrosine kinases or serine/threonine kinases. Kinase inhibitors described
herein are small molecules, polynucleic acids, polypeptides, or antibodies.

{00128] Exemplary kinase inhibitors include, but are not limited to, Bevacizumab (targets VEGF),
BIBW 2992 (targets EGFR and Erb2), Cetuximab/Erbitux (targets Erb1), Imatinib/Gleevec (targets
Ber-Abl), Trastuzumab (targets Erb2), Gefitintb/Iressa (targets EGFR), Ranibizamab (targets VEGF),
Pegaptanib (targets VEGY), Erlotinib/Tarceva (targets Erb1), Nilotinib (targets Ber-Abl), Lapatinib
(targets Erbl and Erb2/Her2), GW-572016/lapatirub  ditosviate (targets HERZ2/Erb2),
Panitumumab/Vectibix (targets EGFR), Vandetinib (targets RET/VEGFR), E7080 (multiple targets
including RET and VEGFR), Herceptin (targets HERZ2/Hrb2), PKI-166 (targets EGFR),

Canertinib/CI-1033  (targets EGFR), Sunitinib/SU-11464/Sutent (targets EGFR and FLT3),
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Matuzumab/Emd7200 (targets EGFR), EKB-569 (targets EGFR), Zd6474 (targets EGFR and
YVEGFR), PKC-412 (targets VEGR and FLT3), Vatalanib/Ptk787/ZK 222584 (targets VEGR), CEP-
701 (targets FLT3), SUS614 (targets FLT3), MLN518 (targets FLT3), XL999 (targets FLT3), VX-
322 (targets FLT3), Azd0S30 (targets SRC), BMS-354825 (targets SRC), SKI-606 (targets SRC),
CP-690 (targets JAK), AG-490 (targets JAK), WHI-P154 (targets JAK), WHI-P131 (targets JAK),
soratenib/Nexavar (targets RAF kinase, VEGFR-1, VEGFR-2, VEGFR-3, PDGFR- B, KIT, FLT-3,
and RET), Dasatinib/Sprycel (BCR/ABL and Src), AC-220 (targets Fit3), AC-480 (targets all HER
proteins, “panHER”), Motesanib diphosphate (targets VEGF1-3, PDGFR, and c-lat), Denosumab
(targets RANKL, inhibits SRC), AMGS38 (targets HER3), and AP24534 (multiple targets including
FIt3).

{00129] Exemplary serine/threonine kinase inhibitors include, but are vot limited to, Rapamune
{targets mTOR/FRAPT),
mTOR/FRAPY), AP23573 (targets mTOR/FRAPD), Enl/Fasudil hydrochloride (targets RHO),
Flavopiridol (targets CBK), Selicichb/CYC202/Roscovitrine (targets CDK), SNS-032/BMS-387032
(targets CDK), Ruboxistaurin (targets PKC), Pked 12 (targets PKC), Bryostatin (targets PKC), KAT-

Deforolimus  (targets mTOR), Certican/Everolimus  (targets

9803 (targets PKC), SF1126 (targets PI3K), VX-680 (targets Aurora kinase), Azd1152 (targets
Aurora kinase), Arry-142886/AZD-6244 (targets MAP/MEK), SCIO-469 (targets MAP/MEK),
GWo81323 (targets MAP/MEK), CC-401 (targets INK), CEP-1347 (targets JNK}, and PD 332991
(targets CDK).

[60130] In some embodiments, combination treatment modalities are provided that include an
EZH2 inhibitor as provided herein and an immune checkpoint inhibitor. Immune checkpoint proteins
inhibit the action of the immune cells {e.g., T cells) against certain cells. Immune checkpoint
signaling plays an important role in balancing a subject’s immune response against cells targeted by
the immune system {e.g., infected or malignant cells), and cells that are not targeted by immune
system effectors (e.g, healthy cells). Without wishing to be bound by any particular theory, it is
believed that evasion of some cancer cells from immune system surveillance and destruction is
mediated by aberrant immune checkpoiot signaling, wherein cancer cells modulate or abolish the
host's immune response by activating one or more immune checkpoint signaling pathways in the
host’s immune cells. Various immune checkpoint signaling proteins have been identified, for
exampie, and without limitation, CTLA4, PD-1, PD-L1, LAG3, B7-H3, and Tim3, and immune
checkpoint inhibitors targeting such immune checkpoint proteins have been developed. Such immune

checkpoint inhibitors decrease or abolish the activity of the immune checkpoint signaling pathway
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they target and can thus boost the subject’s immune response, e.g., against pathologic cells that
otherwise escape proper immune system surveillance. For example, some immune checkpoint
inhibitors have been reported to effectively inhibit immune checkpoint signaling that prevented a T-
cell mediated attack of an infected or cancerous cell. Accordingly, the immune checkpoint inhibitors
described herein enable or support immune system surveillance and effector functions (e.g,, in the
form of a T-cell attack) targeted at malignant or infective cells. Some of the immune checkpoint
inhibitors referred to herein include monoclonal antibodies that specifically bind and inhibit an
activity of one or more checkpoint protein(s) on an immune cell (e.g. a T cell). Immune checkpoint
inhibitors of the disclosure may be used to boost the subject’s immune response against any type of
cancer cell.

{00131] While any checkpoint protein may be targeted, exemplary immune checkpoint inhibitors
of the disclosure may target, bind, and/or inhibit an activity of a protein including, but not limited to,
CTLA4, PD-1, PD-L1, LAG3, B7-H3, Tim3 or any combination thereof Immune checkpoint
inhibitors that target, bind, and/or inhibit an activity of CTLA4 may comprise Ipillimumab,
Ticilimumab, AGEN-1884 or a combination thereof. Immune checkpoint inhibitors that target, bind,
and/or inhibit an activity of PD-1 and/or PB-L1 may comprise Nivolumab, Pembrolizumab,
Atezolizumab, Durvalumab, Avelumab, BMS-936559, AMP-224, MEDI-0680, TSR-042, BGRB-108,
STI-1014, KY-1003, ALN-PDL, BGB-A317, KD-033, REGN-2310, PDR-001, SHR-1210, MGD-
013, PF-00801591, CX-072 or a combination thereof. Immune checkpoint inhibitors that target, bind,
and/or inhibit an activity of LAG3 may comprise IMP-731, LAG-525, BMS-986016, GSK-2831781
or a combination thereof. Immune checkpoint inhibitors that target, bind, and/or inhibit an activity of
B7-H3 may comprise Enoblituzumab, 1241-8H9, DS-5573 or a combination thereof Immune
checkpotnt inhibitors that target, bind, and/or inhibit an activity of Tim3 may comprise MB(-453.
{00132] Exemplary immune checkpoint inhibitors suitable for use in the combination treatment
modalities provided herein include, but are not limited to, Iptliraumab, Ticilimumab, AGEN-1884,
Nivolumab, Pembrolizumab, Atezolizumab, Durvalumab, Avelumab, BMS-936559, AMP-224,
MEDI-0680, TSR-042, BGB-108, STI-1014, KY-1003, ALN-PDL, BGB-A317, KD-033, REGN-
2810, PBDR-001, SHR-1210, MGD-013, PF-06801591, CX-072, IMP-731, LAG-525, BMS-986016,
GSK-2831781, Enoblituzumab, 1241-8H9, DS-5573, or a combination thereof.

{60133] For example, in some embodiments, combination therapy sirategtes, treatment modalities,
and methods for the treatment of cell proliferative diseases, e g, certain cancers, are provided,

wherein the EZH?2 inhibitor is tazemetostat, or a pharmaceutically acceptable salt thereof, and the
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immune checkpoint inhibitor is Atezolizumab. For example, in some embodiments, a method is
provided that comprises administering to a subject in need thereof, e.g., a subject having or being
diagnosed with a proliferative disease {e.g., a cancer), a therapeutically effective amount of
tazemetostat, or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount of
Atezolizumab. In some embodiments, the cell proliferative disease is a cell proliferative disease of
the lung. In some embodiments, the cell proliferative disease of the lung is lung cancer. In some
embodiments, the lung cancer is NSCLC. In some embodiments, the lung cancer i1s SCLC. In some
embodiments, the lung cancer 1s metastatic lung cancer. In some embodiments, the lung cacner is
resistant or refractory to first-, second-, or third-line lung cancer treatment, e.g., as described herein
or otherwise known or used in the art. In some embodiments, the lung cancer is characterized by
SMARCAZ and/or SMARCA4 loss of function. In some embodiments, the lung cancer is
characterized by SMARCA2 loss of function mediated by an epigenetic lesion. In some
embodiments, the lung cancer is characterized by SMARCA4 loss of function mediated by a genetic
lesion. In some embodiments, the lung cancer is characterized by SMARCAZ loss of function
mediated by an epigenetic lesion and SMARCA4 loss of function mediated by a genetic lesion. In
some embodiments, the lung cancer is characterized by a pootly-differentiated tumor or lesion. In
some embodiments, the lung cancer is characterized by features of an epithelial-to-mesenchymal
transition.

i860134] In certain embodiments, this disclosure provides a method of treating a cell proliferative
disorder, e.g., a cancer, in a subject in need thereof comprising administering to the subject a
combination of an EZH2 inhibitor provided herein and an immune checkpoint inhibitor. In some
embodiments, the EZHZ inhibitor is tazemetostat. In some embodiments, the EZH2 inhibitor is
administered at an oral dose of 800 mg twice per day. In some embodiments, the immune checkpoint
inhihitor 1s atezolizumab (TECENTRIQ™). In some embodiments, the immune checkpoint inhibitor,
e.g., atezolizumab, 13 administered at a dose of 1200 mg as an intravenous infusion over about 60
minutes every 3 weeks (see, accessdata fda gov/drugsattda docs/label/2016/761034s0001bl pdf, the
contents of which are incorporated herein for additional inforruation about atezolizumab).

i80135] In certain embodiments, this disclosure provides a method of treating lung cancer, e.g.,
NSCLC, SCLC, mesothelioma, or any other form of lung cancer, in a subject in need thereof
comprising administering to the subject a combination of tazemetostat at an oral dose of 800 mg twice
per day and atezolizumab (TECENTRIQ™) at a dose of 1200 mg as an infravenous infusion over

2

about 60 minutes every 3 weeks,
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i80136] In certain embodiments, this disclosure provides a method of treating Non-Hodgkin’s
Lymphoma {(or any other form of heme cancer) in a subject in need thereof comprising administering
to the subject a combination of tazemetostat at an oral dose of 800 mg twice per day and atezolizumab
(TECENTRIQ™) at a dose of 1200 mg as an intravenous infusion over 60 minutes every 3 weeks.
{00137] In some embodiments, the treatment modalities provided herein comprise monitoring the
methylation status in a target cell or tissue in the subject, e.g., by methods described herein or
otherwise known to those in the art, e.g., by methods described herein or otherwise known in the art.
In some embodiments, the treatment modalities provided herein comprise monitoring the status of
SMARCA2 and/or SMARC A4 protein expression or protein function in a target cell or tissue in the
subject, e.g., by methods described herein or otherwise known to those in the art. In some
embodiments, the treatment modalities provided herein comprise monitoring the immune response
status in the subject, e.g., by methods described herein or otherwise known to those in the art.
{00138] Varnous small molecule EZH2 inhibitors suitable for use with the treatment modalities
provided herein have previously been described. Some non-limiting examples of EZH2 inhibitors that
are suitable for use in the treatment modalities provided herein are those described in US 8,410,088,
US 8,765,732, US 9,090,562, US 8,598,167, US 8,962,620, US-2015/0065483, US 9,206,157, US
9,006,242, US 90089575, US 2015-0352119, WO 2014/062733,  US-2015/0065503,
WO2015/057859, US 8,536,179, WO 2011/140324 PCT/US2014/015706, published  as
W0/2014/124418, in PCT/US2013/025639, published as W(/2013/120104, and in US 14/839,273,
published as US 2015/0368229, the entire contents of each of which are incorporated herein by
reference.

{00139] In some embodiments, an EZH2 inlubitor suitable for use in the strategies, treatment

modalities, methods, combinations, and compositions described herein has the following Formula (I):

HN

R703

R702 {I) or a pharmaceutically acceptable salt thereof, wherein
R s H, F, OR™ NHR™ (C=C)-(CH2)uw-R™, phenyl, 5- or 6-membered heteroaryl, Cs-s
cycloalkyl, or 4-7 membered heterocycloalkyl containing 1-3 heteroatoms, wherein the phenyl, 5- or
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6-membered heteroaryl, sz cycloalkyl or 4-7 membered heterocycloalkyl each independently is
optionally substituted with one or more groups selected from halo, Ci alkyl, OH, O-Cis alkyl, NH-
Cre alkyl, and, Cia alkyl substituted with Css cycloalkyl or 4-7 membered heterocycloalkyl
containing 1-3 heteroatoms, wherein each of the 0-Cis alkyl and NH-Cis alkyl is optionally
substituted with hydroxyl, O-Cis alkyl or NH-C1.3 alkyl, each of the (-Ci alkyl and NH-C1.3 alkyl
being optionally further substituted with O-Cj.3 alkyl or NH-C .3 alkyl;

each of R’ and R’ independently is H, halo, C1.4 alkyl, Ci.s alkoxyl or Cs-Cio aryloxy, each
optionally substituted with one or more halo;

each of R’ and R™, independently is C1 alkyl;

R™ is cyclohexyl substituted by N(Ciu alkyl), wherein one or both of the Ci alkyl is
optionally substituted with Ci.s alkoxy; or R™ is tetrahydropyranyl;

R’ is Ci.4 alkyl optionally substituted with one or more groups selected from hydroxyl, Cis
alkoxy, amino, mono- or di-Cia alkylamino, Css cycloatkyl, and 4-7 membered heterocycloalkyl
containing 1-3 heteroatoms, wherein the CUss cycloalkyl or 4-7 membered heterocycloalkyl each
independently 1s further optionally substituted with Ci.3 alkyl;

R7® 5 C14 alkyl optionally substituted with one or more groups selected from OH, halo, and
(14 alkoxy, 4-7 membered heterocycloalkyl containing 1-3 heteroatoms, or O-Ci.s alkyl, wherein the
4-7 membered heterocycloalkyl can be optionally further substituted with OH or Cie alkyl; and

n7isQ, 1 or 2.

[00140] In some embodiments, R7% is cyclohexyl substituted by N(Ci alkyl): wherein one of the

(1.4 alkyl 15 unsubstituted and the other is substituted with methoxy.

\\N/P \);T,;‘O/

AN

{00141] In some embodiments, R""%s 1

{00142] In some embodiments, the compound 15 of Formula 1T
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(ID).

[00143] In some embodiments, R’ is methyl or isopropyl and R™ is methyl or methoxyl.
[00144] In some embodiments, R’ is methyl.

[00145] In some embodiments, R’ is OR’" and R is Ci.2 alkyl optionally substituted with OCH3
or morpholine.

100146] In some embodiments, R is Hor F.

[00147] In some embodiments, R™! is tetrahydropyranyl, phenyl, pyridyl, pyrimidyl, pyrazinyl,
imtdazolyl, or pyrazolyl, each of which is optionally substituted with methyl, methoxy, ethyl
substituted with morpholine, or -OCHCH,OCH:.

[00148] In some embodiments, R™™ is morpholine, piperidine, piperazine, pyrrolidine, diazepane,
or azetidine, each of which is optionally substituted with OH or Ci6 alkyl.

[00149] In some embodiments, R’ is morpholine

{60158] In some embodiments, R™® is piperazine substituted with Ci.s alkyl.

{00151] In some embodiments, R’ is methyl, t-butyl or C{CHz,OH.

{00152] In some embodiments, an EZHZ inhibitor that can be used in the strategies, treatment

modalities, methods, combinations, and compositions described herein may have the following

Formula [I:
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R802 REY2 o ] i
{HI} or a pharmaceutically acceptable salt thereof.

In this formula:

R¥"is Cire alkyl, Co alkenyl, Ca alkynyl, Ca cycloalkyl, 4-7 membered heterocycloalkyl
containing 1-3 heteroatoms, phenyl or 5- or 6-membered heteroaryl, each of which is substituted with
O-Ci6 alkyl-Rx or NH-Cis alkyl-Ry, wherein Rx is hydroxyl, 0-Cis alkyl or NH-Cis alkyl, and Ry
is optionally further substituted with O-Ci3 alkyl or NH-Chs alkyl except when Ry is hydroxyl; or
R ig phenyl substituted with —Q2-T2, wherein Q2 is a bond or Ci1-Cs alkyl linker optionaily
substituted with halo, cvano, hydroxyl or Ci1-Ce alkoxy, and T2 is optionally substituted 4- to 12-
membered heterocycloalkyl; and R*! is optionally further substituted;

each of R* and R®” independently is H, halo, Ci.4 alkyl, C1 alkoxyl or Cs-Co aryloxy, each
optionally substituted with one or roore halo;

each of R** and R® independently is Ci1.4 alkyl; and

R¥6 is —Q«-Tx, wherein Qx is a bond or Ci alkyl linker, Tx is H, optionally substituted Ci
alkyl, optionally substituted C3-Us cycloalkyl or optionally substituted 4- to 14-membered
heterocycloalkyl.

{60153] Insome embodiments, each of Qrand Quindependently is a bond or methyl linker, and each
of Txand Trindependently is tetrahydropyranyl, piperidinyl substituted by 1, 2, or 3 Cr4 alky!l groups,
or cyclohexyl substituted by N{Ci4 alkyl): wherein one or both of the Cig alkyl 1s optionally
substituted with Cr.e alkoxy;

[00154] In some embodiments, R¥™® is cyclohexyl substituted by N(Cia alkyl)} or R¥* is

tetrahydropyranyl.

~ /("72:,;“0/

i

[00155] In some embodiments, R*"is 7l



WO 2018/144798 PCT/US2018/016562

{00156] In some embodiments, R*! is phenyl or 5- or 6-membered heteroaryl substituted with O-
Ci-s alkyl-Rx, or R®! is phenylsubstituted with CHa-tetrahydropyranyl.
{00157] In some embodiments, in some embodiments, a compound according to some aspects of

the present disclosure is of Formula IVa or IVh:

R802 (1vVa) or R \ (IVb), wherein 7’ is
CH or N, and R*7 is Cau3 alkyl-Re

[00158] In some embodiments, R¥ 45 CHCH:0H, ~CH:CH2OCH3 — or-
CH,CHOCHCHOCH;,

[00159] In some embodiments, R®? is methyl or isopropyl and R* is methyl or methoxyl.
[00160] In some embodiments, R*™* is methyl.

{60161] Iv some embodiments, a compound of the present disclosure may have the following

Formula (V):

(V), or a pharmaceutically acceptable salt or ester thereof.
In this formula:

Rz, R4 and Rz are each, independently Ci6 alkyl;
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Re is Co-Cho aryl or 5- or 6-membered heteroaryl, each of which is optionally substituted with
one or more —(3:-T2, wherein Q2 13 a bond or C1-Cs alkyl huker optionally substituted with halo,
cyano,  hydroxyl or (Ci-Ce  alkoxy, and T is H, halo, cyano, -OR,,
-NRaRb, -(NRReR)'A-C{OR,,  -C(OYOR,,  -C{ONRaRbs, -NRuC{O)Ra -~NRsC(O)OR,,
-S{ONRa, -S(O1NRaRs, or Rsz, in which each of Ra, Ry, and Re, independently is Hor Rs3, A7isa
pharmaceutically acceptable anion, each of Rs and Rss, independently, is Ci-Ce alkyl, Cs5-Ca
cycloaliyl, Ce-Cio arvl, 4 to 12-membered heterocycloalkyl, or 5~ or 6-membered heteroaryl, or Ra
and Ry, together with the N atom to which they are attached, form a 4 to 12-membered
heterocycloalkyl ring having 0 or 1 additional heteroatom, and each of Rsz, Rss, and the 4 to 12-
membered heterocycloalkyl! ring formed by Ras and Ry, is optionally substituted with one or more —
(35-T3, wherein Qs i3 a bond or Ci1-Cs alkyl linker each optionally substituted with halo, cyano,
hydroxyl or C1-Cs alkoxy, and Tz is selected from the group consisting of halo, cyano, C1-Cs alkyl,
(C3-Cs cycloalkyl, Ce-Cro aryl, 4 to 12-membered heterocycloalkyl, 5- or 6-membered hetercaryl,
ORy4, COORy, -5{0nRq, -NRdR., and ~-C{O)NRaR., each of Ra and Re independently being H or Ci-
Co alkyl, or —(33-T; 1s 0x0; or any two neighboring —(:-T2, together with the atoms to which they are
attached form a 5- or 6-membered ring optionally containing 1-4 heteroatoms selected from N, O and
S and opticnally substituted with one or more substituents selected from the group consisting of halo,
hydroxyl, COOH, C(0)Y0-C1-Cs alkyl, cvano, C1-Cs alkoxyl, amino, mono~-Ci-Ce alkylamino, di-Ci-
Ce alkylamino, C3-Cs cycloalkyl, Ce-Cio aryl, 4 to 12Z-membered heterocycloalkyl, and 5- or 6-
membered heteroaryl;

R7 is {34~ T4, in which Qs ts a bond, C1-Cy alkyl linker, or C2-Ca alkenyl linker, each linker
optionally substituted with halo, cyano, hydroxyl or Ci-Cs alkoxy, and Ta is H, halo, cyano, NRRy, -
ORy, ~C{O)R¢, -C{OYRy, ~-C(OINRRg, -C{OINROR, -NRO(O)R, -S5O3Ry, or Rss, in which each
of Rr and Rg, independently is H or Rss, each of Rss and Rss, independently 1s Ci-Cs alkyl, C2-Co
alkenyl, C2-Cs alkynyl, C3-Cs cycloatkyl, Ce-Cio aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-
membered hetercaryl, and each of Rss and Rss is optionally substituted with one or more —~Qs-Ts,
wherein (s 13 a bond, C{O), C(OYNRk, NRC(0O), S(O)2, or Ci-Cs alkyl linker, R being H or C1-Cs
alkyl, and Ts is H, halo, C1-Ce alkyl, hydroxyl, cyano, C1-Cs alkoxyl, amino, mono-Ci-Ce alkylaming,
di-Ci-Cs alkylamino, C3-Cs cycloalkyl, Co-Cio aryl, 4 to 12-membered heterocycloalkyl, 5- or 6-
membered heteroaryl, or S{O)qRq in which q1s 0, 1, or 2 and Rq 1s Ci-Cs alkyl, C2-Cs atkenyl, C2-Cs
alkynyl, C3-Cs cycloalkyl, Co-Cro aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered

heteroaryl, and Ts is optionally substituted with one or more substituents selected from the group
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consisting of halo, C1-Co alkyl, hydroxyl, cyano, Ci-Cs alkoxyl, amino, mong-C1-Ce alkylamino, di-
Ci-Cs alkylamine, C3-Cs cycloalkyl, Co-Cio aryl, 4 to 12-membered heterocycloalkyl, and 5- or 6-
membered heteroaryl except when Ts is H, halo, hydroxyl, or cyano; or —~Qs-Ts is oxo; and

Rs 1s H, halo, hydroxyl, COOH, cyano, Rse, ORss, or COORss, in which Rse 18 C1-Ce alkyi,
C2-Cs alkenyl, C2-Ce alkynyl, C3-Cs cycloalkyl, 4 to 12-membered heterocycloalkyl, amino, mono-
Ci-Cs alkylamino, or di-Ci-Co alkylamino, and Rse is optionally substituted with one or more
substituents selected from the group consisting of halo, hyvdroxyl, COOH, C{0)0-C1-Cs alkyl, cyano,
1-Co alkoxyl, amino, mono-Ci-Cs alkylamino, and di-C1-Cs alkylamine; or Ry and Rs, together with
the N atom to which they are attached, form a 4 to 11-membered heterocycloalkyl ring having 0 to 2
additional hetercatoms, and the 4 to 11-membered heterocycloalkyl ring formed by R» and Rg is
optionally substituted with one or more —(Qs-Ts, wherein Qs 15 a bond, C(0O), C{O)NRa, NRn((0),
S{O), or Ci-Cs alkyl linker, Rm being H orCi-Cs alkyl, and To is H, halo, C1-Ce alkyl, hydroxyl,
cyano, Ci-Cs alkoxyl, amino, mono-Ci-Cs alkylamino, di-Ci-Cs alkylamino, C3-Cs cycloalkyl, Co-
Cio aryl, 4 to 12-membered heterocycloalkyl, 5- or 6-membered heteroaryl, or S{0}pRp in which p is
0, 1, or 2 and Rp is Ci-Cs alkyl, Co-Co alkenyl, C2-Co alkynyl, C3-Cs cycloalkyl, Co-Cio arvl, 4 to 12~
membered heterocycloalkyl, or 5- or 6-membered hetercaryl, and Ts is optionally substituted with
one or more substituents selected trom the group consisting of halo, C1-Ce alkyl, hydroxyl, cyano,
C1-Cs alkoxyl, amino, mono-Ci-Ce alkylamino, di-Ci-Ce alkylamino, C3-Cs cycloalkyl, Ce-Cio aryl,
4 to 12Z-membered heterocycloalkyl, and 5- or 6-membered heteroaryl except when Te is H, halo,
hydroxyl, or cyano; or —Qs-Te 15 0x0.
[001]  In some embodiments, Re is Co-Cro aryl or 5- or 6-membered heteroaryl, each of which is
optionally, independently substituted with one or more —(3;-T;, wherein Q2 is a bond or Ci-Cs alkyl
finker, and T2 is H, halo, cyano, -OR,, -NRaRy,
-(NR2RoRe)A™, -C{O)NRaRs, -NRsC{O)R,, -S(OpRa, or R, in which each of R. and Rs,
independently is H or Rs3, each of Rs2 and Rss, independently, 13 C1-Cs alkyl, or Ra and Ry, together
with the N atom to which they are attached, form a 4 to 7-membered heterocycloalkyl ring having 0
or 1 additional hetercatom, and each of Rsz, Rss, and the 4 to 7-membered heterocycloalkyl ring
formed by Ra and Ry, 1s optionally, independently substituted with one or more ~(33-T3, wherein Q3
is a bond or Ci-Cs alkyl linker and Ts is selected from the group consisting of halo, C1-Cs alkyl, 4 to
7-membered heterocycloaltkyl, ORg, -S{(O R4, and -NRaR«, each of Rg and Re independently being H

or C1-Cs alkyl, or —(33-Ts 18 oxo; or any two neighboring —(32-T2, together with the atoms to which
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they are attached form a 5- or 6-membered ring optionally containing 1-4 heteroatoms selected from
N, Gand §.
{060162] In some embodiments, the compound is of Formula (V1)

~ /92“"5"2

(V1) or a pharmaceutically acceptable salt thereof,
wherein (2 is a bond or methyl linker, T2 is H, halo, -OR., -NRaRop, -(INRaRoRo) A7, or -S{0)2NRaRs,
Ry is piperidinyl, tetrahydropyran, cyclopentyl, or cyclohexyl, each optionally substituted with one -

Qs-Ts and Rgis ethyl.

[00163] Some aspects of the present disclosure provide the compounds of Formula (Via):
Ra

ZT

Rg O (Via),
and pharmaceutically acceptable salts or esters thereof, wherein Ry, Rs, Ra, and Ry are defined herein.
{00164] The compounds of Formula {(Vla} can include one or more of the following features:
{00165] In some embodiments, each of Ra and Rs independently is H or C1-Cs alkyl optionally
substituted with one or more ~(33-T3.
{00166] In some embodiments, one of Ry and Rp is H.
{00167] In some embodiments, Ra and Ry, together with the N atom to which they are attached,
form a 4 to 7-membered heterocycloalky! ring having 0 or 1 additional hetercatoms to the N atom
{e.g, azetidinyl, pymrolidinyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl, 1soxazolidinyi,
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triazolidinyl, piperidinyl, 1,2,3,6-tetrahydropyridinyl, piperazinyl, morpholinyl, 1,4-diazepanyl, 1,4-
oxazepanyl, 2-oxa-5-azabicyclo[2.2. 1 heptanyl, 2,5-diazabicyclof2.2. 1iheptanyl, and the like) and
the ring is optionally substituted with one or more ~(Q3-Ts.

{60168] In some embodiments, Ra and Ry, together with the N atom to which they are attached,
form azetidinyl, pvrrolidinyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl,
triazolidinyl, tetrahyrofuranyl, piperidinyl, 1,2,3,6-tetrahydropyridinyl, piperazinyl, or morpholinyl,
and the ring is optionally substituted with one or more —(33-T3.

{00169] In some embodiments, one or more —(3-T3 are 0xo.

{80170] In some embodiments, Qs 15 a bond or unsubstituted or substituted Ci1-Cs alkyl linker.
i80171] In some embodiments, Ts is H, halo, 4 to 7-membered heterocycloalkyl, €1-Cs alkyl, ORg,
COOR4,~-S(O)Ry, or —NR4R..

{060172] In some embodiments, each of Rq and R independently being H or Ci-Cs alkyl.

{00173] In some embodiments, R» is C3-Cg cycloalkyl or 4 to 7-membered heterocycloalkyl, each
optionally substituted with one or more ~Qs-Ts.

{00174] In some embodiments, Ry is piperidinyl, tetrahydropyran, tetrahydro-2H-thiopyranyi,
cyclopentyl, cyclohexyl, pyrrolidinyl, or cycloheptyl, each optionally substituted with one or more —
(3s-Ts.

{80175] In some embodiments, Ry is cyclopentyl cvclohexyl or tetrahydro-2H-thiopyranyl, each of
which is optionally substituted with one or more ~Qs-Ts.

[60176] In some embodiments, (3s is NHC(O) and Ts 18 C1-Co alkyl or C1-Co alkoxy, each

{60177] In some embodiments, one or more —{(35-T5 are oxo0.

{00178] In some embodiments, Ry is l-oxide-tetrahydro-2ZH-thiopyranyl or 1, 1-dioxide-tetrahydro-
2H-thiopyranyl.

{80179] In some embodiments, Qs is a bond and Ts is amino, mono-Ci-Cs alkylamino, di-Ci-Co
alkylamino.

{60180] In some embodiments, Qs is CO, S{(O), or NHC(O); and Ts is C1-Cs alkyl, C1-Co alkoxyi,
(3-Cs cycloalkyl, or 4 to 7-membered heterocycloalkyl.

i00181] In some embodiments, Ra is H or C1-Co alkyl which is optionally substituted with one or
more substituents selected from the group consisting of halo, hydroxyl, COOH, C{0)0-Ci-Cs alkyl,
cyano, Ci-Ce atkoxyl, amino, mono-C1-Ce alkyiamino, and di-Ci-Ce alkylamino.

{00182] In some embodiments, Reis H, methyl, or ethyl.
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{00183] Other compounds of Formulae (I)-(VIa) suitable for use in the strategies, treatment
modalities, methods, combinations, and compositions provided herein are described in US.
Publication 20120264734, the contents of which are hereby incorporated by reference in their
entireties. The compounds of Formulae (I)~(VIa) are suitable for administration as part of a
combination therapy with one or more other therapeutic agents, e.g., with an immune checkpoint
inhibitor as provided herein.

{601384] In some embodiments of the strategies, treatment modalities, methods, combinations, and

compositions provided herein, the EZH2 imnhibitor 1s Compound 44

or a pharmaceutically acceptable salt thereof. Compound 44 is also referred to as tazemetostat,
HPZ000438 or 6438,

{00185] Compound 44 or a pharmaceutically acceptable salt thereof, as described herein, is potent
in targeting both wild type and mutant EZH2. Compound 44 is orally bioavailable and has high
selectivity to EZH2 compared with other histone methyltransferases (1.e. >20,000 fold selectivity by
Ki). Importantly, Compound 44 has target methyl mark inhibition that results in the killing of
genetically defined cancer cells in vitro. Animal models have also shown sustained s vivo efficacy
following inhibition of target methyl mark.

[060186] In some embodiments, Compound 44 or a pharmaceutically acceptable salt thereot is
administered to the subject at a dose of approximately 100 mg to approximately 3200 mg daily, such
as about 100 mg BID to about 1600 mg BID (e g, 100 mg BID, 200 mg BID, 400 mg BID, 800 mg
BID, or 1600 mg BID}, for treating a germinal center-derived lymphoma.

{00187] In some embodiments, Compound 44 or a pharmaceutically acceptable salt thereot is
administered o a subject in combination {either simultaneously or sequentially} with an immune

checkpoint inhibitor provided herein.
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{00188] In some embodiments, a compound that can be used in the strategies, treatment modalities,
methods, combinations, and compositions presented here is:

N /O\/’\N/

C
s g 1? a0

O G G HN® TG
HNT 3 ) b 3 HN
b ..

(B) or ~ %

(©),or

(D), stereoisomers thereof or pharmaceutically acceptable
salts and solvates thereof.

[060188] In some embodiments, the EZH2 inhibitor may comprise, consist essentially of or consist
of G8K-126, having the following formula:
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, sterecisomers thereof, pharmaceutically acceptable salts or
solvates thereof. In some embodiments of the strategies, treatment modalities, methods,
combinations, and compositions provided herein, the EZH2 inhibitor is an EZH?2 inhibitor described
in US 8,536,179 (describing GSK-126 among other compounds and corresponding to WO
o0

(11/140324), the entire contents of each of which are incorporated herein by reference.
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i80196] In some embodiments of the strategies, treatment modalities, methods, combinations, and
compositions provided herein, the EZH2Z inhibitor is an EZH2 inhibitor described in
PCT/US2014/015706, published as WO/2014/124418, in PCT/US2013/025639, published as
W/2013/120104, and in US 14/839,273, published as US 2015/0368229, the entire contents of each
of which are incorporated herein by reference. In some embodiments of the strategies, treatment
modalities, methods, combinations, and compositions provided herein, the EZHZ2 inhibitor is a

compound of the formula:

, or a pharmaceutically acceptable salt thereof
{see, for example, US 2015/0368229, the contents of which are incorporated herein).
{060191] Insome embodiments, the EZH2 inhibitor is a small molecule that is used as the compound
itself, 1.e., as the free base or “naked” molecule. In some embodiments, the EZH2 inhibitor is a salt
thereof, e.g., a mono-HCI or tri-HC1 salt, mono-HBr or tri-HBr salt of the naked molecule.
[00192] Representative compounds that are suitable for the strategies, treatment modalities,
methods, combinations, and compositions provided herein include compounds listed in Table 1. In

O O

HNARTY HU‘Z{
the table below, each occurrence of should be construed as ™= .

Table i
Compound SRR
Structure MS (M+1y"
Number
50139
1
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Compound 7 )
Structure MS (M1

Number

54322
2
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3
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4

558.45
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5173
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Compound 7 )
Structure MS (M1
Number
557.4
14
5154
16
614.4
20
614.4
21
516.35
27
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Compound 7 )
Structure MS (M1
Number
36 557.35
39 572.35
40 572.35
42 572.4
43 572.6
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Compound 7 )
Structure MS (M1
Number
44 573 .40
47 530.35
59 587.40
60 601.30
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Compound 7 )
Structure MS (M1
Number
66 586.40
67 585.25
68 585.35
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Compound 7 )
Structure MS (M1
Number
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Compound 7 )
Structure MS (M1
Number
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Compound 7 )
Structure MS (M1
Number
78 58720
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{80193] As used herein, “altkyl”, “Ci, Ca, C3, Cs, Cs or Cs alkyl” or “Ci-C s alkyl” is intended to
include Ci, Cs, C3, Cu, Cs or Ce straight chain (linear) saturated aliphatic hydrocarbon groups and Cs,
C4, Cs or s branched saturated aliphatic hydrocarbon groups. For example, C1-Cg alkyl is intended
to inciude Cy, €y, Cs, Cy4, Cs and C alkyl groups. Examples of alkyl include, moieties having from
one to six carbon atoms, such as, but not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyi, s-butyl,
t-butyl, n-pentyl, s-pentyl or n-hexyl.

{00194] v certain embodiments, a straight chain or branched alkyl has six or fewer carbon atorns
(e.g., C1-Co for straight chain, C3-Cs for branched chain), and in some embodiments, a straight chain
or branched alkyl has four or fewer carbon atoms.

{00195] As used herein, the term “cycloalkyl” refers to a saturated or unsaturated nonaromatic
hydrocarbon mono-or multi-ring {(e.g., fused, bridged, or spiro rings) system having 3 to 30 carbon
atoms {e.g., U3-Cio). Examples of cycloalkyl include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, and

adamantyl. The term "heterocycloalkyl® refers to a saturated or unsaturated nonaromatic 3-8
membered monocyclic, 7-12 membered bicyclic (fused, bridged, or spiro rings), or 11-14 membered
tricyclic ring system (fused, bridged, or spiro rings) having one or more heteroatoms (such as O, N,
N, or Se), unless specified otherwise. Examples of heterocycloalkyl groups include, but are not
limited to, piperidinyl, piperazinyl, pyrrolidinyl, dioxanyl, tetrahydrofuranyl, isoindolinyl, indolinyl,
imtdazolidinyl, pyrazolidiny!, oxazolidinyl, isoxazolidinyl, triazolidinyl, tetrahvrofuranyl, oxiranyl,
azetidinyl, oxetanyl, thietanvl, 1,23 6-tetrahydropyridinyl, tetrahydropyranyl, dihydropyranyl,
pyranyl, morpholinyl, 14-diazepanyl, 1 4-oxazepanyl, 2-oxa-5-azabicyclo[2.2 1lheptanyl, 2.5-
diazabicyclo{2.2. 1Theptanyl, 2-oxa-G-azaspiro[3.3 theptanyi, 2,0-diazaspiro[3 3theptanyl, 1,4-dioxa-
8-azaspiro[4.S}decanyl and the like.

{00196] The term “optionally substituted alkyl” refers to unsubstituted alkyl or alkyl having
designated substituents replacing one or more hydrogen atoms on one or more carbons of the
hydrocarbon backbone. Such substituents can include, for example, alkyl, alkenyl, alkynyl, halogen,
hydroxyl, alkylearbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyi, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamine, arylamivo, diarylamino and alkylarylamino), acylamino

(including alkylcarbonylamino, arylcarbonylamine, carbamoyl and ureido), amidino, iming,
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sutthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamovl,
sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety.

{00197] An “arylalkyl” or an “aralkyl” moiety is an alkyl substituted with an aryl (e.g.,
phenylmethyl (benzyl}).  An “alkviaryl” moiety is an aryl substituted with an alkyl (e.g,
methylphenyl).

{60198] As used herein, “alkyl linker” is intended to include Ci, Ca, Cs, Cy, s or Co straight chain
(linear) saturated divalent aliphatic hydrocarbon groups and Cs, Cs, Cs or Ce branched saturated
aliphatic hydrocarbon groups. For example, C1-Cg alkyl linker is intended to include Cy, €y, C3, Cy,
Cs and Cg alkyl linker groups. Examples of alkyl hinker include, moieties having from one to six
carbon atoms, such as, but not limited to, methy! (-CHz-}, ethyl (-CH2CH2-), n-propyl (-CH2CH:CH;-
3, t-propyl (~CHCH3CH:z-), n-butyl ((CHCH2CH:CHa-), s-butyl (-CHCHaCH:CHa-), t-butyl (-
C(CHs) :CHz-), n-pentyl (-CH2CH2CH2CH2CHp-), s-pentyl (-CHCH3CH2CH2CHo-) or n-hexyl (-
CHCHCHLCHoCHoCHz-).

{00199] “Alkenyl” includes unsaturated aliphatic groups analogous in length and possible
substitution to the alkyls described above, but that contain at least one double bond. For example,
the term “alkenyl” includes straight chain alkenyl groups (e.g., ethenyl, propenyl, butenyl, pentenyl,
hexenyl, heptenyl, octenyl, nonenyl, decenyl), and branched alkenvl groups. In certain embodiments,
a straight chain or branched alkenyl group has six or fewer carbon atoms in its backbone (e.g., C2-Cs
for straight chain, Cs-Cs for branched chain). The term “C2-Cs” includes alkenyl groups containing
two to six carbon atoms. The term “Cs-Ce” includes alkenyl groups containing three to six carbon
atoms.

{002006] The term “optionally substituted alkeny]” refers to unsubstituted alkenyl or alkenyl having
designated substituents replacing one or more hydrogen atoms on one or more hydrocarbon backbone
carbon ators. Such substituents can include, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
alkylcarbonvioxy, arvicarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxvlate,
alkylcarbonyl alkylaminocarbonyl,

, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,

dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamino, dialkylamino, arylamino, diarvlamino and alkylarylamine), acylaminc
(including alkylcarbonylamine, arylcarbonylamino, carbamoyl and wreido), amidino, imino,

sutthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamovyl,
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sulfonamido, nitro, trifluoromethyl, cyano, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic
moiety.

{00201] “Alkynyl” includes unsaturated aliphatic groups analogous in length and possible
substitution to the alkyls described above, but which contain at least one triple bond. For example,
“alkynyl” includes straight chain alkynyl groups {(e.g., ethynyl, propyayl, butyoyl, pentyoyl, hexyayl,
heptynyl, octynyl, nonynyl, decynyl), and branched alkynyl groups. In certain embodiments, a
straight chain or branched alkyny! group has six or fewer carbon atoms in its backbone (e.g., C2-Cs
for straight chain, Cs-Cs for branched chain). The term “C:-Ce” includes alkynyl groups containing
two to six carbon atoms. The term “Cs-Ce” includes alkynyl groups containing three to six carbon
atoms.

{00202] Theterm “optionally substituted alkynyl” refers to unsubstituted alkynyl or alkynyl having
designated substituents replacing one or more hydrogen atoms on one or more hydrocarbon backbone
carbon ators. Such substituents can include, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
alkylcarbonvioxy, arvicarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxvlate,
alkylcarbonyl alkylaminocarbonyl,

, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,

dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamino, dialkylamino, arylamino, diarvlamino and alkylarylamine), acylaminc
(including alkylcarbonylamine, arylcarbonylamino, carbamoyl and wreido), amidino, imino,
sutthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamovyl,
sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety.

{00203] Other optionally substituted moieties (such as optionally substituted cycloalkyl
heterocycloalkyl, arvi, or hetercaryl) include both the unsubstituted moieties and the moieties having
one or more of the designated substituents. For example, substituted heterocycloalkyl includes those
substituted with one or more alkyl groups, such as 2,2,6,6-tetramethyl-pipenidinyl and 2,2,6,6-
tetramethyl-1,2 3, 6-tetrahydropyridinyl.

{80204] “Aryl” includes groups with aromaticity, inchuding “conjugated,” or multicyclic systems
with at least one aromatic ring and do not contain any heteroatom in the ring structure. Examples
include phenyl, benzyl, 1, 2,3 4-tetrahvdronaphthalenyl, etc.

{00205] “Heteroaryl” groups are aryl groups, as defined above, except having from one to four
heteroatoms in the ring structure, and may also be referred to as “aryl heterocycles” or

“heteroaromatics.” As used heretn, the term “hetercaryl” ts intended to include a stable 5-, 6, or 7-
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membered monocyclic or 7-, 8- 9- 10, 11- or 12-membered bicyclic aromatic heterocyclic ring
which consists of carbon atoms and one or more heteroatoms, eg., or -2 or 1-3or -4 or 1-Sor -
¢ heteroatoms, ore.g. 1, 2, 3, 4, 5, or 6 hetercatoms, independently selected from the group consisting
of nitrogen, oxygen and sulfur. The nitrogen atom may be substituted or unsubstituted (Z.e., N or NR
wherein R ts H or other substituents, as defined). The nitrogen and sulfur hetercatoms may optionally
be oxidized (i.e., N—O and S{(O}), where p =1 or 2). It is to be noted that total number of S and O
atoms in the aromatic heterocycle is not more than 1.

{60206] Examples of heteroarvl groups include pyrrole, furan, thiophene, thiazole, isothiazole,
imidazole, triazole, tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine, pyridazine,
pyrimidine, and the like.

>

{060287] Furthermore, the terms “arvl” and “hetercaryl” include multicyclic aryl and hetercaryl
groups, e.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole,
benzoimidazole, benzothiophene, methylenedioxyphenyl, quinoline, isoguinoline, naphthrydine,
indole, benzofuran, purine, benzofuran, deazapurine, indolizine.

{00208] In the case of multicyclic aromatic rings, only one of the rings needs to be aromatic (e.g.,
2, 3-dihydroindole}, although all of the rings may be aromatic (e.g., quinoline). The second ring can
also be fused or bridged.

180209] The cycloalkyl, heterocycloalkyl, aryl, or heteroary! ring can be substituted at one or more
ring positions (e.g., the ring-forming carbon or heteroatom such as N} with such substituents as
described above, for example, alkvl, alkenyl, alkynyl, halogen, hydroxyl, alkoxy, alkylcarbonyioxy,
aryicarbonyloxy,  alkoxycarbonyloxy,  aryloxycarbonyloxy,  carboxylate,  alkylcarbouyi,
alkylaminocarbonyl, aralkylaminccarbonyl, alkenylaminocarbonvl, alkylcarbonyl, arylecarbonyl,
aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate,
phosphonato, phosphinato, amino (including alkylamino, dialkylamine, arylamino, diarvlamino and
alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and
ureido), amidino, imino, sulthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyi,
sulfonato, sulfamoyl, sutfonamido, nitro, fritfluoromethyl, cyanc, azido, heterocycelvl, alkylaryl, or an
aromatic or heteroaromatic moiety. Aryl and heteroaryl groups can also be fused or bridged with
alicyclic or heterocyclic rings, which are not aromatic so as to form a multicyclic system (e.g., tetralin,
methylenedioxyphenyl).

{00218] As used herein, “carbocycle” or “carbocyclic ring” is intended to include any stable

monocyclic, bicyclic or tricyclic ring having the specified number of carbons, any of which may be
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saturated, unsaturated, or aromatic. Carbocycle includes cycloalkyl and aryl. For example, a C3-Cis
carbocyele 18 intended to include a monoeyclic, bicychic or tricyclic ring having 3, 4, 5,6, 7, §, 9, 10,
11, 12, 13 or 14 carbon atoms. Hxamples of carbocycles include, but are not limited to, cyclopropyl,
cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptenyl, cycloheptyl,
cycloheptenyl, adamantyl, cyclooctyl, cyelooctenyl, cyclooctadienyl, fluorenyl, phenyl, naphthyi,
indanyl, adamantyl and tetrahydronaphthyl. Bridged rings are also included in the definition of
carbocycle, including, for example, [3.3 . Olbicyclooctane, {4.3 Olbicyclononane, [4.4 Olbicyclodecane
and [2.22}bicyclooctane. A bridged ring occurs when one or more carbon atoms link two non-
adjacent carbon atoms. In some embodiments, bridge rings are one or two carbon atoms. It is noted
that a bridge always converts a monocyclic ring into a tricyclic ring. When a ring is bridged, the
substituents recited for the ring may also be present on the bridge. Fused (e.g., naphthyl,
tetrahydronaphthyl} and spiro rings are also included.

{00211] As used herein, “heterocycle” or “heterocyclic group” includes any ring structure
(saturated, unsaturated, or aromatic) which contains at least one ring hetercatom {e.g., N, O or S).
Heterocycle includes heterocycloalkyl and hetercaryl. Examples of heterocycles include, but are not
fimited to, morpholine, pyrrolidine, tetrahydrothiophene, piperidine, piperazine, oxetane, pyran,
tetrahydropyran, azetidine, and tetrahydrofuran.

{00212] Examples of heterocyclic groups include, but are not limited to, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzoxazolinyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinclinyi,
2H 6H-1,5 2-ditluazinyl, dihydrofuro[2,3-bltetrahydrofuran, furanyl, furazanyl, imidazolidinyl

k2 >

imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl, indolizinyl, tndolyl, 3H-indolyl,
isatinoyl, isobenzofuranyl, isochromanyl, iscindazolyl, iscindolinyl, isocindolyl, isoguinolinyl,
isothiazolyi, isoxazolyl, methylenedioxyphenyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3 4~
oxadiazolyl, 1,2,4-oxadiazol5(4H)-one, oxazolidinyl, oxazolyl, oxindolyl, pyrmidioyi,
phenanthridinyl, phenanthrolinyl, phenazinyl, phencthiazinvl, phenoxathinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonvl, piperonyl, pteridinyl, purinvl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,

pyridoimidazole, pyridothiazole, pyndinyl, pyridyl, pynmidinyl, pyrrolidingl,  pyrrolinyl

> >

ZH-pyrrolyl, pyrrolvl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuchidinyl,
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tetrahydrofuranyl, tetrahydroisoquinclinyl, tetrahvdroquinolinyl, tetrazolyl, 6/-1,2,5-thiadiazinyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3, 4-thiadiazolyl, thianthrenyl, thiazolyl,
thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2 3-triazolvl, 1,24~
triazolyl, 1,2,5-trazolyl, 1,3, 4-triazolyl and xanthenyl

{00213] 'The term “substituted,” as used herein, means that any one or more hyvdrogen atoms on the
designated atom is replaced with a selection from the indicated groups, provided that the designated
atom’s normal valency is not exceeded, and that the substitution results in a stable compound. When
a substituent is oxo or keto {i.e., =0}, then 2 hydrogen atoms on the atom are replaced. Keto
substituents are not present on aromatic moieties. Ring double bonds, as used herein, are double
bonds that are formed between two adjacent ring atoms {e.g., C=C, C=N or N=N}. “Stable
compound” and “stable structure” are meant to indicate a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a reaction mixture, and formulation into an
etficacious therapeutic agent.

{00214] When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, then
such substituent may be bonded to any atom in the ring. When a substituent is listed without
indicating the atom via which such substituent is bonded to the rest of the compound of a given
formula, then such substituent may be bonded via any atom in such formula. Combinations of
substituents and/or variables are permissible, but only if such combinations result in stable
compounds.

{00215] When any variable (e.g., Ri}) occurs more than one time in any constituent or formula for a
compound, its definition at each occurrence is independent of its definition at every other occurrence.
Thus, for exarmple, if a group is shown to be substituted with 0-2 Ri moteties, then the group may
optionally be substituted with up to two Ry moteties and Ri at each occurrence is selected
independently from the definition of Ri.  Also, combinations of substituents and/or variables are
permussible, but only if such combinations result in stable compounds.

{060216] 'The term “hydroxy” or “hydroxyl” includes groups with an -GH or -0

{80217] As used herein, “halo” or “halogen” refers to fluoro, chloro, bromo and 1odo. The term
“perhalogenated” generally refers to a moiety wherein all hydrogen atoms are replaced by halogen
atorns. The term “haloalkyl” or “haloalkoxy!l” refers to an alkyl or alkoxyl substituted with one or

more halogen atoms.
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i00218] The term “carbony!” includes compounds and moieties which contain a carbon connected
with a double bond to an oxygen atom. Examples of moieties containing a carbonyl include, but are
not limited to, aldehydes, ketones, carboxylic acids, amides, esters, anhydrides, etc.

{80219] The term “carboxyl” refers to ~COOH or its Ci-Cs alkyl ester.

{00228] “Acyl” includes moieties that contain the acyl radical (R-C(O)-) or a carbonyl group.
“Substituted acyl” includes acyl groups where one or more of the hydrogen atoms are replaced by,
for example, alkvl groups, alkynyl groups, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate,
phosphenato, phosphinato, amino {including alkylamino, diatkylamino, arylamino, diarylamino and
alkylarylamino), acylamino (including alkylcarbonylarmino, aryicarbouylamino, carbamoyl and
ureido), amidino, imino, sulthydryl, alkylthio, arylthio, thiocarboxylate, suifates, alkylsulfinyl,
sutfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an
aromatic or heteroaromatic moiety.

{00221] “Aroyl” includes moieties with an aryl or heteroaromatic moiety bound to a carbonyl group.
Examples of aroyl groups include phenvlcarboxy, naphthyl carboxy, etc.

{00222) “Alkoxyalkyl,” “alkylamincalkyl,” and “thicalkoxyalkyl” include alkyl groups, as
described above, wherein oxygen, witrogen, or sulfur atoms replace one or more hydrocarbon
backbone carbon atoms.

{00223] The term “alkoxy” or “alkoxyl” includes substituted and unsubstituted alkyl, alkenyl and
alkynyl groups covalently linked to an oxygen atom. Examples of alkoxy groups or alkoxyl radicals
include, but are not limited to, methoxy, ethoxy, isopropyloxy, propoxy, butoxy and pentoxy groups.
Examples of substituted alkoxy groups include halogenated atkoxy groups. The alkoxy groups can
be substituted with groups such as alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbouyloxy, carboxylate, alkylcarbonyl, arylcarbonyl,
alkoxvcarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl,
alkoxyl, phosphate, phosphonato, phosphinato, amino (uocluding alkylamino, dialkylamine,
arvlamino, diarylamino, and alkylarvlamine), acylamino (including alkylcarbonylamine,
arvicarbonylamino, carbamovl and ureido), amidino, inmuno, sulthydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyi, sulfonamido, nitro, trifluoromethyl,

cyano, azido, heterocyelyl, alkylaryl, or an aromatic or heteroaromatic moieties. Examples of halogen
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substituted alkoxy groups include, but are not limited to, fluoromethoxy, diffuoromethoxy,
trifluoromethoxy, chloromethoxy, dichloromethoxy and trichloromethoxy.

{00224] The term “ether” or “alkoxy” includes compounds or moieties which contain an oxygen
bonded to two carbon atoms or heteroatoms. For example, the term includes “alkoxyalkyl,” which
refers to an alkyl, atkenyl, or alkynyl group covalently bonded to an oxygen atom which is covalently
bonded to an alkyl group.

{002258] The term “ester” includes compounds or moieties which contain a carbon or a heteroatom
bound to an oxygen atom which is bonded to the carbon of a carbonyl group. The term “ester”
includes alkoxycarboxy groups such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyi,
butoxycarbonyl, pentoxycarbonyi, etc.

{00226] The term “thiocalkyl” includes compounds or moieties which contain an alkyl group
connected with a sulfur atom. The thicalkyl groups can be substituted with groups such as alkyl,
alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, carboxyacid, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, amino
{including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamine}, acylamino
{including alkylcarbonylamine, arylearbonylamino, carbamoyl and wreide), amidino, imino,
sutfhydeyl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, triflucromethyl, cvano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moieties,

{60227] The term “thiocarbony!l” or “thiocarboxy” inchudes compounds and moieties which contain
a carbon connected with a double bond to a sulfur atom.

{00228] The term “thicether” includes moieties which contain a sulfur atom bonded to two carbon
atoms or hetercatoms. Examples of thioethers include, but are not himited to alkthioalkyls,
alkthioalkenyls, and alkthioalkynyls. The term “alkthioalkyls” include moieties with an alkyl,
alkenyl, or alkynvl group bonded to a sulfur atom which is bonded to an alkyl group. Similarly, the
term “alkthioalkenyis” refers to moteties wherein an alkyl, alkenyl or alkynyl group is bonded to a
sulfur atom which is covalently bonded to an alkenyl group; and alkthicalkynyls” refers to moieties
wherein an alkyl, alkenyl! or alkynyl group 1s bonded to a sulfur atom which 1s covalently bonded to
an alkynyl group.

{00229] As used herein, “amine” or “amino” refers to unsubstituted or substituted -NHa

“Alkylamino” includes groups of compounds wherein nitrogen of -WNHz 13 bound to at least one alkyl
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group.  Examples of alkylamino groups include benzylaminoe, methylamino, ethylaming,
phenethylarmino, ete. “Dialkylamino” includes groups wherein the nitrogen of -NHz is bound to at
feast two additional alkyl groups. Examples of dialkylamino groups include, but are not limited to,
dimethylamino and diethylamino. “Arylarino” and “diarylamino” include groups wherein the
nitrogen is bound to at ieast one or two aryl groups, respectively. “Aminoaryl” and “aminocaryloxy”
refer to aryl and aryloxy substituted with amino.  “Alkylarylamino,” “alkylaminoaryl” or
“arylaminoalkyl” refers to an amino group which is bound to at east one alky! group and at least one
aryl group. “Alkaminocalkyl” refers to an alkyl, alkenyl, or alkynyl group bound to a nitrogen atom
which is also bound to an alkyl group. “Acylamino” tncludes groups wherein nutrogen is bound to an
acyl group. Examples of acylamino include, but are not limited to, alkylcarbonylaming,
arylcarbonylamino, carbamoyl and ureido groups.

{060230] The term “amide” or “aminocarboxy” includes compounds or moieties that contain a
nitrogen atom that is bound to the carbon of a carbonyl or a thiocarbonyl group. The term includes
“alkaminocarboxy” groups that include alkyl, alkeny! or alkyny! groups bound to an amino group
which 1s bound to the carbon of a carbonyl or thiocarbonyl group. It also includes

>

“arylaminocarboxy” groups that include aryl or heteroaryl moieties bound to an amino group that is
bound to the carbon of a carbonyl or thiocarbonyl group. The terms “alkylaminocarboxy”,
“alkenylaminocarboxy”, “alkynylaminocarboxy” and “arylaminocarboxy” include moieties wherein
alkyl, alkenyl, alkynyl and aryl moieties, respectively, are bound to a nitrogen atom which is in turn
bound to the carbon of a carbonyl group. Amudes can be substituted with substituents such as straight
chain alkyl, branched alkyl, cycloalkyl, arvl, heteroaryl or heterocycle. Substituents on amide groups
may be further substituted.

{00231] Compounds of the present disclosure that contain nitrogens can be converted to N-oxides
by treatment with an oxidizing agent {e.g., 3-chloroperoxybenzoic acid (mCPBA) and/or hydrogen
peroxides) to afford other compounds of the present disclosure. Thus, all shown and claimed
nitrogen-containing compounds are considered, when allowed by valency and structure, to include
both the compound as shown and its N-oxide derivative (which can be designated as N—O or N™-(O°
}. Furthermore, in other instances, the nitrogens in the compounds of the present disclosure can be
converted to N-hydroxy or N-alkoxy compounds. For example, N-hydroxy compounds can be
prepared by oxidation of the parent amine by an oxidizing agent such as m-CPBA. All shown and
claimed nitrogen-containing compounds are also considered, when allowed by valency and structure,

to cover both the compound as shown and its N-hydroxy (f.e., N-OH) and N-alkoxy (i.e., N-OR,

-
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wherein R is substituted or unsubstituted Ci-C s alkyl, C1-Co alkenyl, C1-Ce alkynyl, 3-14-membered
carbocycle or 3-14~-membered heterocycle) derivatives.

{00232] “Isomerism” means compounds that have identical molecular formulae but differ in the
sequence of bonding of their atoms or in the arrangement of their atoms in space. Isomers that differ
in the arrangement of their atoms in space are termed “sterecisomers.” Sterecisomers that are not
mirror images of one another are termed “diasterecisomers,” and stereoisomers that are non-
superimposable mirror images of each other are termed “enantiomers” or sometimes optical isomers.
A mixture containing equal amounts of individual enantiomeric forms of opposite chirality is termed
a “racemic mixture.”

i80233] A carbon atom bonded to four nonidentical substituents is termed a “chiral center.”
{00234] “Chiral 1somer” means a compound with at least one chiral center. Compounds with more
than one chiral center may exist either as an individual diastereomer or as a mixture of diastereomers,
termed “diastereomeric mixture.” When one chiral center is present, a sterecisomer may be
characterized by the absohute configuration (R or S of that chiral center. Absolute configuration refers
to the arrangement in space of the substituents attached to the chiral center. The substituents attached
to the chiral center under consideration are ranked in accordance with the Sequence Kule of Cabn,
Ingold and Prelog. (Cahn ef g/, Angew. Chem. Inter. Fdit. 1966, 5, 385, errata 511, Cahn ef ol ,
Angew. Chem. 1966, 78, 413; Cahn and Ingold, J Chem. Soc. 1951 {(London), 612; Cahn et o/,
FExperientia 1956, 12, 81; Cahn, J Chem. Fduc. 1964, 41, 116).

[002358] “Geometric 1somer” means the diastereomers that owe their existence to hindered rotation
about double bonds or a cycloalkyl hoker {e.g, 1, 3-cylcobutyl) These configurations are
differentiated in their names by the prefixes cis and trans, or Z and E, which indicate that the groups
are on the same or opposite side of the double bond tn the molecule according to the Cahn-Ingold-
Prelog rules.

{00236] It is to be understood that the small molecule EZH2 intubitors provided herein may be
depicted as different chiral isomers or geometric isomers. It should also be understood that when
compounds have chiral isomeric or geometric 1someric forms, all isomeric forms are intended to be
included in the scope of the present disclosure, and the naming of the compounds does not exclude
any isomeric forms.

{60237] Furthermore, the structures and other compounds discussed in this disclosure include all
atropic isomers thereof. “Atropic isomers” are a type of stereoisomer in which the atoms of two

isomers are arranged differently in space. Atropic isomers owe their existence to a restricted rotation
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caused by hindrance of rotation of large groups about a central bond. Such atropic isomers typically
exist as a mixture, however as a result of recent advances 1o chromatography techniques, it has been
possible to separate mixtures of two atropic isomers in select cases.

{00238] “Tautomer” is one of two or more structural 1somers that exist in equilibrium and is readily
converted from one isomeric form to another. This conversion results in the formal migration of a
hydrogen atom accompanied by a switch of adjacent conjugated double bonds. Tautomers exist as a
mixture of a tautomeric set in solution.  In solutions where tautomerization is possible, a chemical
equilibrium of the tautomers will be reached. The exact ratio of the tautomers depends on several
factors, including temperature, solvent and pH. The concept of tautomers that are interconvertable
by tautomerizations is called tautomerism.

[00238] Of the vanous types of tautomerism that are possible, two are commonly observed. In
keto-enol tautomerism a simultaneous shift of electrons and a hydrogen atom occurs. Ring-chain
tautomerism arises as a result of the aldehyde group (-CHO) in a sugar chain molecule reacting with
one of the hydroxy groups (-OH) in the same molecule to give it a cyclic {ring-shaped} form as
exhibited by glucose.

{00240] Common tautomeric pairs are: ketone-enol, amide-nitrile, lactam-lactim, amide-imidic actd
tautomerism in heterocyclic rings (e.g., in nucleobases such as guanine, thymine and cytosine), imine-
enamine and enamine-enamine. An example of keto-enol equilibria 1s between pyridin-2(1H)-ones

and the corresponding pyridin-2-ols, as shown below.

G
HN l
S

pyridin-2(1H)-one pyridin-2-ol

{060241] It is to be understood that the compounds of the present disclosure may be depicted as
different tautomers. It should also be understood that when compounds have tautomeric forms, all
tautomeric forms are intended to be included in the scope of the present disclosure, and the naming
of the compounds does not exclude any tautomer form.

{00242] The EZH2 inhibitors of Formulae (I)-(VIa) disclosed herein include the compounds
themselves, as well as their salts and their solvates, it applicable. A salt, for example, can be formed
between an anion and a positively charged group (e.g., amino) on an aryi- or heteroaryl-substituted
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benzene compound. Suitable anions include chloride, bromide, 1odide, sulfate, bisulfate, sulfamate,
nitrate, phosphate, citrate, methanesulfonate, trifluoroacetate, glutamate, glucuronate, glutarate,
malate, maleate, succinate, fumarate, tartrate, tosylate, salicylate, lactate, naphthalenesulfonate, and
acetate (e.g., tnifluoroacetate). The term “pharmaceutically acceptable anion” refers to an anion
suitable for forming a pharmaceutically acceptable salt. Likewise, a salt can also be formed between
a cation and a negatively charged group (e g., carboxylate) on an aryl- or heteroaryl-substituted
benzene compound. Suttable cations include sodium ion, potassium ion, magnesium ion, calcium
ton, and an ammonium cation such as tetramethylammonium ion. The aryl- or heteroaryl-substituted
benzene compounds also include those salts containing quaternary nitrogen atoms. In the salt form,
it is understood that the ratic of the compound to the cation or anion of the salt can be 1.1, or any
ration other than 1:1, e.g, 3:1, 2.1, 1.2, or 1.3,

{00243] Additionally, the EZH?2 inhibitory compounds of the present disclosure, for example, the
salts of the compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as solvates
with other solvent molecules. Nonlimiting examples of hydrates include monohydrates, dibydrates,
etc. Nonlimiting examples of solvates include ethanol solvates, acetone solvates, efc.

{60244] “Solvate” means solvent addition forms that contain either stoichiometric or non-
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar ratio of
solvent molecules in the crystalline solid state, thus forming a solvate. I the solvent is water the
solvate formed is a hydrate; and if the solvent is alcohol, the solvate formed is an alcoholate. Hydrates
are formed by the combination of one or more molecules of water with one molecule of the substance
in which the water retains its molecular state as HzO.

{00245] Asused herein, the term “analog” refers to a chemical compound that is structurally similar
to another but differs shightly in composition {(as in the replacement of one atom by an atom of a
different element or in the presence of a particular functional group, or the replacement of one
functional group by another functional group). Thus, an analog is a compound that is similar or
comparable in function and appearance, but not in structure or origin to the reference compound.
{00246] As used herein, the term “denivative” refers to compounds that have a common core
structure, and are substituted with various groups as described herein. For example, all of the
compounds represented by Formula (I} are aryl- or heteroaryl-substituted benzene compounds, and
have Formula (1) as a common core.

{00247] Some embodiments of the present disclosure embrace some or all isotopes of atoms

occurring in the present EZHZ inhibitory compounds. Isotopes include those atoms having the same
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atomic number but different mass numbers. By way of general example and without limitation,
isotopes of hydrogen include trittium and deuterium, and isotopes of carbon tnclude C-13 and C-14.
{00248] In certain aspects of the disclosure an inhibitor of EZH2 “selectively inhibits” histone
methyltransferase activity of the mutant EZH2 when it inhibits histone methyltransterase activity of
the mutant EZH2 more effectively than it inhibits histone methyltransferase activity of wild-type
EZH2. For example, in some embodiments the selective inhibitor has an IC50 for the mutant EZH2
that is at least 40 percent lower than the ICSO for wild-type EZH2. In some embodiments, the
selective inhibitor has an IC50 for the mutant EZH2 that 1s at least 50 percent lower than the IC50 for
wild-type EZH2Z. In sore embodiments, the selective inhibitor has an ICS0 tor the mutant EZH2 that
is at least 00 percent lower than the IC50 for wild-type EZHZ. In some embodiments, the selective
inhibitor has an 1CSO for the mutant EZH2 that is at least 70 percent lower than the ICS0 for wild-
type EZH2. In some embodiments, the selective inhibitor has an IC50 for the mutant EZH?2 that is at
feast 80 percent lower than the IC50 for wild-type EZHZ. In some embodiments, the selective
inhibitor has an 1C50 for the mutant EZH2 that is at Jeast 90 percent lower than the IC50 for wild-
type EZHZ.

{60249] In some embodiments, the selective inhibitor of a mutant EZH2 exerts essentially no
inhibitory effect on wild-type EZH2.

{80230] In certain aspects of the disclosure the tnhibitor (e.g. compound disclosed herein) inhibits
conversion of H3-K27me2 to H3-K27me3. In some embodiments the inhibitor is said to inhibit
trimethylation of H3-K27. Since conversion of H3-K27mel to H3-K27me2 precedes conversion of
H3-K27me?2 to H3-K27me3, an inhibitor of conversion of H3-K27mel to H3-K27me2 naturally also
inhibits conversion of H3-K27me2 to H3-K27me3, i.e., it inhibits trimethylation of H3-K27 Tt is
also possible to inhibit conversion of H3-K27me2 to H3-K27me3 without inhibition of conversion of
H3-K27mel to H3-K27me2. Inhibition of this type would also result in inhibition of trimethylation
of H3-K27, albeit without inhibition of dimethylation of H3-K27.

{060251] In some embodiments the inhibitor {e.g. compound disclosed herein}) inhibits conversion
of H3-K27mel to H3-K27me2 and the conversion of H3-K27me2 to H3-K27me3. Such inhibitor
may directly inhibit the conversion of H3-K27mel to H3-K27me2 alone. Alternatively, such
inhibitor may directly inhibit both the conversion of H3-K27mel to H3-K27me2 and the conversion
of H3-K27me2 to H3-K27me3.

{002352] In certain aspects of the disclosure, the EZH2 inhibitor {e.g. compound disclosed herein)

inhibits histone methyliransferase activity. Inhibition of histone methyvitransferase activity can be
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detected using any suitable method. The inhibition can be measured, for example, either in terms of
rate of histone methyltransferase activity or as product of histone methyltransferase activity.

{060253] In some embodiments, strategies, treatment modalities, methods, combinations, and
compositions are provided that are characterized by a measurable inhibition of EZH2 activity, for
example, a measureable EZH?2 inhibition as compared to a suitable control. In some embodiments,
EZH2 inhibition is at least 10 percent inhibition compared to a suitable control, ¢ .g., an EZH2 activity
observed or expected in an untreated control cell, tissue, or subject. In some embodiments, the rate
of EZHZ enzymatic activity in the presence of the EZH2 inhibitor is less than or equal to 90 percent
of the corresponding enzymatic activity in the absence of the EZH2 inhibitor. In some embodiments,
EZH?2 inhibition in the presence of the EZH2 inhibitor is at least 20, 25, 30, 40, 50, 60, 70, 75, &0,
90, or 95 percent inhibition as compared to a suitable control, e.g., to activity in the absence of the
inhibitor . In some embodiments, inhibition is at least 99 percent inhibition compared to a suitable
control. That 1s, the rate of enzymatic activity in the presence of the inhibitor is less than or equal to
I percent of the corresponding activity in the absence of the inhibitor.

{00254] In some embodiments, the therapeutic agents provided herein, e.g., the EZHZ2 inhibitor,
and, where applicable, any additional therapeutic agents, e.g., an immune checkpoint inhibitor, are
provided in pharmaceutical formulations suitable for administration to a human subject. In
embodiments where more than one therapeutic agent is used, each therapeutic agent may be
formulated separately into a pharmaceutical formulation, and administered to the subject
independently, e.g., sequentially. In some such embodiments, the different pharmaceutical
compaosttions may be administered via the same route, e.g., a parenteral route, or, alternatively, via
different routes, e.g, an enieral and a parenteral route. For example, in some embodiments of
combination treatiment modalities provided herein, the EZHZ inhibitor may be formulated for oral
administration and an additional therapeutic agent, e.g., an immune checkpoint inhibitor, is
formulated for parenteral administration.

{00255) Suitable pharmaceutical compositions comprising EZHZ inhibitors have previously been
described, and include, for example, and without himitation, those listed 1 US 8,410,088, US
8,765,732, US 9,090,562, US 8,598,167, US 8,962,620, 1JS-2015/0065483, US 9,206,157, US
9,006,242, US 9089575, US 2015-0352119, WO 2014/062733, US-2015/0065503,
WO2015/057859, US 8,536,179, WO 2011/140324 PCT/US2014/015706, published as
WO/2014/124418, in PCT/US2013/025639, published as W(O/2013/120104, and in US 14/839,273,

published as US 2015/0368229, the entire contents of each of which are incorporated herein by
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reference. Additional suitable pharmaceutical compositions will be apparent to those of skill in the
art based on the present disclosure and the general knowledge in the art.

{00256] The disclosure also provides pharmaceutical compositions and combinations comprising a
compound of Formulae (D-(VIa) or pharmaceutically acceptable salts thereof, and one or more other
therapeutic agents disclosed herein, e.g., one or more immune checkpoint inhibitors, mixed with
pharmaceutically suitable carriers or excipient(s} at doses to treat or prevent a disease or condition as
described herein. In one aspect, the disclosure also provides pharmaceutical compositions comprising
any compound of Table I or pharmaceutically acceptable salts thereof, and one or more therapeutic
agents, mixed with pharmaceutically suitable carriers or excipient {(s) at doses to ireat or prevent a

disease or condition as described herein. In another aspect, the disclosure also provides

pharmaceutical compositions comprising Compound 44
o™

or pharmaceutically acceptable salts thereof, and one or more therapeutic agents, mixed with
pharmaceutically suitable carriers or excipient(s} at doses to treat or prevent a disease or condition as
described herein. The pharmaceutical compositions of the disclosure can also be administered in
combination with other therapeutic agents or therapeutic medalities simultaneously, sequentially, or
in alternation.

180257] Mixtures or combinations of compositions of the disclosure can also be administered to the
patient as a simple mixture or in suitable formulated pharmaceutical compositions. For example, one
aspect of the disclosure relates to a pharmaceutical compeosition or combination comprising a
therapeutically effective dose of an EZH2 inhibitor of Formulae (1)-(VIa), or a pharmaceutically
acceptable salt, hydrate, enantiomer or sterecisomer thereof, one or more other therapeutic agents,

and a pharmaceutically acceptable diluent or carrier.
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i00258] A “‘pharmaceutical composition” is a formulation containing the compounds of the
disclosure in a form suitable for admimstration to a subject. A compound of Formulae (I)«(VIa) and,
where applicable, one or more other therapeutic agents described herein each can be formulated
individually or in roultiple pharmaceutical compositions in any combinations of the active
ingredients. Accordingly, one or more administration routes can be properly elected based on the
dosage form of each pharmaceutical composition. Alternatively, a compound of Formulae (I)-(Via)
and one or more other therapeutic agents described herein can be formulated as one pharmaceutical
composition.

{80239] In some embodiments, the pharmaceutical composition 15 in bulk or 1n unit dosage form.
The unit dosage form is any of a variety of forms, including, for example, a capsule, an IV bag, a
tablet, a single pump on an aerosol inhaler or a vial. The quantity of active ingredient fe.g., a
formulation of the disclosed compound or salt, hydrate, solvate or isomer thereef) in a unit dose of
composition is an effective amount and is varied according to the particular treatment involved. One
skilled in the art will appreciate that it 1s sometimes necessary to make routine variations to the dosage
depending on the age and condition of the patient. The dosage will also depend on the route of
administration. A variety of routes are contemplated, including oral, pulmonary, rectal, parenteral,
transdermal, subcutaneous, intravenous, intramuscular, intraperitoneal, inhalational, buccal,
sublingual, intrapleural, intrathecal, intranasal, and the lhike. Dosage forms for the topical or
transdermal administration of a compound of this disclosure include powders, sprays, ointments,
pastes, creams, lotions, gels, solutions, paiches and inhalants. In some embodiments, the active
compound is mixed under stertie conditions with a pharmaceutically acceptable carrier, and with any
preservatives, buffers, or propellants that are required.

{00260] As used herein, the phrase “pharmaceutically acceptable” refers to those compounds,
anions, cations, materials, compositions, carriers, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

i80261] The term “pharmacentically acceptable excipient” refers to an excipient that is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes excipient that ts acceptable for veterinary use as well as human
pharmaceutical use. A “pharmaceutically acceptable excipient” as used in the specification and

claims includes both one and more than one such excipient.
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i80262] A pharmaceutical composition of the disclosure is formulated to be compatible with its
intended route of administration. Examples of routes of administration include parenteral, e.g.,
intravenous, intradermal, subcutaneous, oral {(e.g., inhalation}, transdermal (topical), and
transmucosal  administration.  Solutions or suspensions used for parenteral, intradermal, or
subcutaneous application can include the following components: a sterile diluent such as water for
injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or other
synthetic solvents, antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such
as ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; butters
such as acetates, citrates or phosphates, and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The pH can be adjusted with acids or bases, such as hydrochloric acid or sedium
hydroxide. The parenteral preparation can be enclosed 1o ampoules, disposable syringes or multiple
dose vials made of glass or plastic.

{00263] A composition of the disclosure, e g., a formulation comprising an EZH2 inhibitor, can be
administered to a subject in many of the well-known methods currently used for chemotherapeutic
treatment. For example, for treatment of cancers, a formulation comprising an EZH?2 inhibitor may
be injected directly into tumors, injected into the blood stream or body cavities or taken orally or
applied through the skin with patches. The dose chosen for the EZH? inhibitor and, where applicable,
for any additional therapeutic agent, should be sufficient to constitute effective treatment but not so
high as to cause unacceptable side effects. The state of the disease condition {e.g., cancer, precancer,
and the like) and the health of the patient should preferably be closely monitored during and for a
reasonable period after treatment.

{60264] The term “therapeutically effective amount”, as used herein, refers to an amount of a
pharmaceutical agent to treat, ameliorate, or prevent an identified disease or condition, or to exhibit
a desired clinical effect, e g, a detectable therapeutic or inhibitory effect. Exemplary, non-limiting
effective amounts and etfective dosage ranges of EZH2 inhibitors and some exemplary additional
therapeutic agents are provided herein. In some embodiments, the desired clinical effect can be
detected directly, e.g., by any suitable assay method known in the art. In some embodiments, the
desired clinical effect can be measured by a proxy measurement. For example, in some embodiments,
reactivation of epigenetically repressed SMARCA2 and/or SMARCA4 expression can be monitored
to determine a suitable, therapeutically effective amount of an EZH2 inhibitor. The precise effective
amount for a subject will depend upon the subject’s body weight, size, and health; the nature and

extent of the condition; and the therapeutic or combination of therapeutics selected for administration.
85



WO 2018/144798 PCT/US2018/016562

Therapeutically effective amounts for a given situation can be determined by routine experimentation
that 1s within the skill and judgment of the clinician. In a preferred aspect, the disease or condition to
be treated is cancer. In ancther aspect, the disease or condition to be treated is a cell proliferative
disorder.

{00265] In certain embodiments the therapeutically effective amount of each pharmaceutical agent
used in combination will be lower when used in combination in comparison to monotherapy with
each agent alone. Such lower therapeutically effective amount could atford for lower toxicity of the
therapeutic regimen.

{00266] For many of the compounds described herein, e.g., various EZH2 inhibitors and various
additional therapeutic agents, a therapeutically effective amount or an effective dosage range has been
reported. In some embodiments, an effective amount can be estimated initially either in cell culture
assays, e.g., of neoplastic cells, or in animal models, usually rats, mice, rabbits, dogs, or pigs. The
animal model may also be used to determine the appropriate concentration range and route of
administration.  Such information can then be used to determine useful doses and routes for
adnunistration in humans. Therapeutic/prophylactic efficacy and toxicity may be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., EDso (the dose
therapeutically effective in 50% of the population) and LDso (the dose lethal to 50% of the
population). The dose ratio between toxic and therapeutic effects is the therapeutic index, and it can
be expressed as the ratio, LDs0o/EDse. Pharmaceutical compositions that exhibit large therapeutic
indices are preferred. The dosage may vary within this range depending upon the dosage form
employed, sensitivity of the patient, and the route of administration.

{60267] Dosage and administration are adjusted to provide sufficient levels of the active agent(s)
or to maintain the desired effect. Factors which may be taken into account include the severity of the
disease state, general health of the subject, age, weight, and gender of the subject, diet, time and
frequency of admimstration, drug combination(s), reaction sensitivities, and tolerance/response to
therapy. Long-acting pharmaceutical compositions may be administered every 3 to 4 days, every
week, or once every two weeks depending on half-life and clearance rate of the particular formulation.
i00268] The pharmaceutical compositions containing active compounds of the disclosure may be
manufactured in a manner that 1s generally known, e.g., by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifving, encapsulating, entrapping, or lyophilizing
processes. Pharmaceutical compositions may be formulated in a conventional manner using one or

more pharmaceutically acceptable carriers comprising exciptents and/or auxiliaries that facilitate
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processing of the active compounds into preparations that can be used pharmaceutically. Of course,
the appropriate formulation is dependent upon the route of administration chosen.

{060269] Pharmaceutical compositions suitable for injectable use include sterile aquecus solutions
{where water soluble) or dispersions and sterile powders for the externporaneous preparation of sterile
injectable solutions or dispersion. For intravenous administration, suitable camiers include
physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.J.} or phosphate
buffered saline (PBS). In all cases, the composition must be sterile and should be tluid to the extent
that easy syringeability exists. It must be stable under the conditions of manufacture and storage and
must be preserved against the contaminating action of microorganisms such as bacteria and fung.
The carrier can be a solvent or dispersion mediurn containing, for example, water, ethanol, polyol (for
example, glycercl, propylene glycol, and liquid polyethylene glvcol, and the like}, and suitable
rixtures thereof. The proper fluidity can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of dispersion and by the use of
surfactants. Prevention of the action of microorganisms can be achieved by various antibacterial and
antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the
like. In many cases, it will be preferable to include isotonic agents, for example, sugars, polyalcohols
such as mannitol and sorbitol, and sodium chloride in the composition. Prolonged absorption of the
injectable compositions can be brought about by including in the composition an agent which delays
absorption, for example, aluminum monostearate and gelatin,

{060270] Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients enumerated above,
as required, followed by filtered stertlization. Generally, dispersions are prepared by incorporating
the active compound into a sterile vehicle that contains a basic dispersion medium and the required
other ingredients from those enumerated above. In the case of sterile powders for the preparation of
sterile injectable solutions, methods of preparation are vacuum drying and freeze-drying that yields a
powder of the active ingredient plus any additional desired ingredient from a previously
stertle-filtered solution thereof.

{00271] Oral compositions generally include an ivert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic administration, the active compound can be incorporated with excipients
and used in the form of tablets, troches, or capsules. Oral compositions can also be prepared using a

fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and
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swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, troches
and the like can contain any of the following ingredients, or compounds of a similar nature: a binder
such as microcrystalline cellulose, gum tragacanth or gelating an excipient such as starch or lactose,
a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium
stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or
saccharin; or a flavoring agent such as peppermint, methy! salicylate, or orange flavoring,

{00272] For administration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suitable propeilant, e.g., a gas such as
carbon dioxide, or a nebulizer.

{00273] Systemic administration can also be by transroucosal or transdermal mweans.  For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated are
used in the formulation. Such penetrants are generally known in the art, and include, for example,
for transmucosal administration, detergents, bile salts, and fusidic acid denivatives. Transmucosal
administration can be accomplished through the use of nasal sprays or suppositories. For transdermal

administration, the active compounds are formulated into cintments, salves, gels, or creams as

s
generally known in the art.

{80274] The active compounds can be prepared with pharmaceutically acceptable carriers that will
protect the compound against rapid elimination from the body, such as a controlled release
formulation, including 1mplants and mucroencapsulated delivery systems.  Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglyeolic
acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of such formulations
will be apparent to those skilled in the art. The materials can also be obtained commercially from
Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions {(including liposomes
targeted to infected cells with monoclonal antibodies to viral antigens) can also be used as
pharmaceutically acceptable carriers. These can be prepared according to methods known to those
skilled in the art, for example, as described in U.S. Pat. No. 4,522 811,

180275] It is especially advantageous to formulate oral or parenteral compositions in dosage unit
form for ease of admimstration and umiformity of dosage. Dosage unit form as used herein refers to
physically discrete units suited as unitary dosages for the subject to be treated; each unit containing a
predetermined quantity of active compound calculated to produce the desired therapeutic effect in

association with the required pharmaceutical carrier. The specification for the dosage unit forms of
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the disclosure are dictated by and directly dependent on the unique characteristics of the active
compound and the particular therapeutic effect to be achieved.

{060276] In some embodiments of therapeutic applications, the dosages of the therapeutic agents
provided herein vary depending on the specific agent(s) used, the age, weight, and clinical condition
of the recipient patient, and the experience and judgment of the clinician or practitioner administering
the therapy, among other factors affecting the selected dosage. Generally, the dose of the active
ingredient(s) should be sufficient to result in slowing, and preferably regressing, the growth of the
tumors and also preferably causing complete regression of the cancer. In some embodiments, dosages
can range from about 0.01 mg/kg per day to about 5000 mg/kg per day. In preferred aspects, dosages
can range from about 1 mg/kg per day to about 1000 mg/kg per day. In an aspect, the dose will be in
the range of about 0.1 mg/day to about 50 g/day; about 0.1 mg/day to about 25 g/day; about 0.1
mg/day to about 10 g/day; about 0.1 mg to about 3 g/day; or about 0.1 mg to about 1 g/day, in single,
divided, or continuous doses (which dose may be adjusted for the patient’s weight in kg, body surface
area in m’, and age in vears). Additional suitable dosages are provided elsewhere herein. For
example, regression of a tumor in a patient may be measured with reference to the diameter of a
tumor. Decrease in the diameter of a tumor indicates regression. Regression is also indicated by
failure of tumors to reoccur after treatment has stopped. As used herein, the term “dosage effective
manner” refers to amount of an active compound to produce the desired biological effect in a subject
or cell.

{00277]  As used herein, “pharmaceutically acceptable salts” refer to derivatives of the compounds
of the disclosure, e.g., of the small molecule EZH2 inhibitors described herein, wherein the parent
compound 1s modified by making acid or base salts thereof. Examples of pharmaceutically acceptable
salts, e.g., of the HZH?2 inhibitors provided herein, include, but are not limited to, mineral or organic
acid salts of basic residues such as amines, alkali or organic salts of acidic residues such as carboxvlic
acids, and the like. The pharmaceutically acceptable salts include the conventional non-toxic salts or
the quaternary ammonium salts of the parent compound formed, for example, from non-toxic
inorganic or organic acids. For example, such conventional non-toxic salts include, but are not lirnited
to, those derived from inorganic and organic acids selected trom Z-acetoxybenzoic, 2-hydroxyethane
sulfonic, acetic, ascorbic, benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane
disulfonte, 1,2-ethane sulfonic, fumaric, gluccheptonic, ghliconic, glutamic, glycolic,
glycollvarsanilic, hexvlresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodic,

hydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic,
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mandelic, methane sulfonic, napsvlic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,
polygalacturonic, propionic, salicyclic, stearic, subacetic, succinic, sulfamic, sulfanilic, sulfuric,
tannic, tartaric, toluene sulfonic, and the commonly occurring amine acids, e.g., glycine, alanine,
phenylalanine, arginine, etc.

{00278] Other examples of pharmaceutically acceptable salts include hexanoic acid, cyclopentane
propionic acid, pyruvic acid, malonic acid, 3-(4-hydroxybenzoylbenzoic acid, cinnamic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsuifonic
acid, 4-methylbicyclo-[2.2.2]-oct-2-ene-1-carboxylic acid, 3-phenylpropionic acid, trimethylacetic
acid, tertiary butylacetic acid, muconic acid, and the like. The disclosure also encompasses salts
formed when an acidic proton present in the parent compound either is replaced by a metal ion, e.g,
an alkali metal ton, an alkaline earth ion, or an aluminum ion; or coordinates with an organic base
such as ethanolamine, diethanolamine, triethanclamine, tromethamine, N-methylghicamine, and the
like.

{60279] It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates), of the same salt.

{60280] The composition of the disclosure may also be prepared as esters, for example,
pharmaceutically acceptable esters. For example, a carboxylic acid function group i a compound
can be converted to 1ts corresponding ester, e.g., a methyl, ethyl or other ester. Also, an alcohol group
in a compound can be converted to its corresponding ester, ¢.g., acetate, propionate or other gster.
{00281] The composttion, or pharmaceutically acceptable salts or solvatesthereof, are administered
orally, nasally, transdermally, pulmonary, inhalationally, buccally, sublingually, intraperitoneally,
subcutaneously, intramuscularly, intravenously, rectally, intrapleurally, intrathecally and
parenterally. In some embodiments, the compound is administered orally. One skilled in the art will
recognize the advantages of certain routes of administration.

{00282] The dosage regimen utilizing the compounds is selected 1o accordance with a variety of
factors including type, species, age, weight, sex and medical condition of the patient; the severity of
the condition to be treated; the route of administration; the renal and hepatic function of the patient;
and the particular compound or salt thereof emploved. An ordinarily skilled physician or veterinarian
can readily determine and prescribe the effective amount of the drug required to prevent, counter, or
arrest the progress of the condition.

{00283] Techniques for formulation and administration of the disclosed compounds of the

disclosure can be found in Remingfon: the Science and Practice of Pharmacy, 19% edition, Mack
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Publishing Co., Easton, PA (1995). In some embodiments, the compounds described herein, and the
pharmaceutically acceptable salts thereof, are used in pharmaceutical preparations in combination
with a pharmaceutically acceptable carrier or diluent. Suitable pharmaceutically acceptable carriers
include inert solid fillers or diluents and sterile aqueous or organic solutions. The compounds will be
present in such pharmaceutical compositions in amounts sufficient to provide the desired dosage
amount in the range described herein.

{00284] All percentages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the disclosure are apparent from the different examples. The provided
examples illustrate different components and methodology useful in practicing the disclosure. The
examples do not limit the claimed disclosure. Based on the present disclosure the skilled artisan can
identity and employ other componeunts and methodology useful for practicing the disclosure.
{060285] In some embodiments, a “subject in need thereof” is a subject having a disorder in which
EZHZ-mediated protein methylation plays a part, or a subject having an increased risk of developing
such disorder relative to the population at large. In some embodiments, a subject in need thereof has
a cell proliferative disease, e.g., a cancer. In some embodiments, the subject has a cancer
characterized by SMARCAZ and/or SMARCA4 loss of function. In Some embodiments, the subject
has a cancer characterized by SMARCAZ/SMARCA4 dual loss of function, wherein the SMARCAZ
foss of function is mediated by an epigenetic lesion. In some embodiments, the subject has a disorder
in which immune system evasion also plays a role, e.g., immune system evasion of cancer cells via
immune checkpoint signaling. A “subject” includes a mammal. The rnammal can be e.g., any
mammal, e.g., a human, primate, bird, mouse, rat, fowl, dog, cat, cow, horse, goat, camel, sheep or a
pig. Preferably, the mammal is a human

{00286] In some embodiments, the subject is a human subject who has been diagnosed with, has
syrptoms of, or 1s at risk of developing a cancer or a precancerous condition. In some embodiments,
the subject expresses a mutant EZH2 protein. For example, a mutant EZH2 comprising one or more
mutations, wherein the mutation is a substifution, a point mutation, a nonsense mutation, a missense
mutation, a deletion, or an insertion or any other EZH2 mutation described herein.  In some
embodiments, the subject expresses a wild type EZH2 protein.

{00287] A subject in need thereof may have refractory or resistant cancer. “Retractory or resistant
cancer” means cancer that does not respond to treatment, e.g., to treatment with a monotherapy, e g,
a monotherapy with a chemotherapeutic agent alone. In some embodiments, the cancer may be

refractory or resistant to the standard of care treatment for that particular type of cancer. The cancer
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may be resistant at the beginning of treatment or it may become resistant during treatment. In some
embodiments, the subject in need thereof has cancer recurrence following remission on most recent
therapy. In some embodiments, the subject in need thereof received and failed all known effective
therapies for cancer treatment. In some embodiments, the subject in need thereof received at least
one prior therapy. In certain embodiments the prior therapy is movnotherapy. In certain embodiments
the prior therapy i1s combination therapy.

{60288] In some embodiments, a subject in need thereof may have a secondary cancer as a result of
a previous therapy. “Secondary cancer” means cancer that arises due to or as a result from previous
carcinogenic therapies, such as chemotherapy.

{00289] The subject may also exhibit resistance to EZH2 histone methyltransferase inhibitors or
any other therapeutic agent.

{060290] As used herein, the term “responsiveness” is interchangeable with terms “responsive”,
“sensitive”, and “sensitivity”, and it 1s meant that a subject 1s showing therapeutic responses when
administered a composition of the disclosure, e.g., tumor cells or tumor tissues of the subject undergo
apoptosis and/or necrosis, and/or display reduced growing, dividing, or proliferation. This term is
also meant that a subject will or has a higher probability, relative to the population at large, of showing
therapeutic responses when administered a composition of the disclosure, e.g., tumor cells or tumor
tissues of the subject undergo apoptosis and/or necrosis, and/or display reduced growing, dividing, or
proliferation.

{00291] The term “sample” refers to any biological sample derived from the subject, includes but
is not limited to, cells, tissues samples, body fluids {including, but not limited to, mucus, biood,
plasma, serum, urine, saliva, and semen), tumor cells, and tumor tissues. Preferably, the sample is
selected from bone marrow, peripheral blood cells, blood, plasma and serum. Samples can be
provided by the subject under treatment or testing.  Alternatively samples can be obtained by the
physician according to routine practice in the art.

{060292] As used herein, a “normal cell” 15 a cell that cannot be classified as part of a “cell
proliferative disorder”. A normal cell lacks unregulated or abnormal growth, or both, that can lead
to the development of an unwanted condition or disease. Preferably, a normal cell possesses normally
functioning cell cycle checkpoint control mechanisms.

{00293]  As used herein, “contacting a cell” refers to a condition in which a compound or other
composition of matter is in direct contact with a cell, or is close enough to induce a desired biological

effect in a cell.
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180294] Asused herein, “treating” or “treat” describes the management and care of a patient for the
purpose of combating a disease, condition, or disorder and includes the administration of an EZH2
inhibitor and/or an immune checkpoeint inhibitor, to alieviate the symptoms or complications of a
disease, condition or disorder, or to eliminate the disease, condition or disorder.

{00295] Some of the embodiments, advantages, features, and uses of the technology disciosed
herein will be more fully understood from the Examples below. The Examples are intended to
ilfustrate some of the benefits of the present disclosure and to describe particular embodiments, but
are not intended to exemplify the full scope of the disclosure and, accordingly, do not limit the scope

of the disclosure.

EXAMPLES
Sensitivity to FZH2 Inhibition in Lung Cancer Cell Lines In Vitro

[00296] The status of SWI/SNF complex proteins was determined in various hung cancer cell lines.
About 1/3 of all tested lung cancer cell lines exhibited SWVSNF member protein aberrations. Table
2A below shows the SMARCAZ and SMARCA4 protein status in 31 lung cancer cell lines 1dentified
to harbor one or more SWI-SNF alterations. Dark gray color denotes loss of function, light gray color
denotes normal function. As shown in Table 2A, 10 out of the 31 SWI/SNF loss of function lung
cancer cell lines exhibited single SMARCA4 loss, while 8 of the 31 lines, listed at the top of the table,
exhibited dual SMARCA2/SMARCA4 loss.

[060297] TABLE 2A:
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{060298] Table 2B below shows the SMARCA2 and SMARCA4 protein status in 33 lung cancer
cell lines identitied to harbor one or more SWI-SNF alterations. Dark gray color denotes mutation,
light gray color denotes loss of function, and blank denotes normal function.

[06299] TABLE 2B:
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{00300] SWUESNF-altered cell lines were treated with the EZH?2 inhibitor tazemetostat in vitro, and
cell proliferation was assessed after 14 days of treatment (see Figure 2}, SMARCAZ/SMARCA4
dual-toss lung cancer cell lines were found to be more sensitive to EZH2 inhibition than lung cancer
cell lines with other SWI/SNF aberrations.
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Sensitivity to EZH2 Inhibition in Lung Cancer Xenografis In Vivo

{060301] Both SMARCAA4 single-loss and SMARCAZ/SMARCA4 dual loss NSCLC cell lines were
treated with the EZH?2 inhubitor tazemetostat in vivo at clinically achievable dosage (~250mg/kg body
weight} in the context of an NSCLC xenograft model (Figures 3 and 4}. Consistent with the in vitro
data, tumor growth inhibition was more prominent in SMARCA2/SMARCA4 dual loss xenografts
than in SMARCA4 single loss xenogratts. In two of the four SMARCAZ/SMARCA4 dual loss cell

lines, tumor regression was observed (Figure 3).

Discussion

{00302] The data provided herein demonstrate that a subtype of lung cancer,
SMARCAZ/SMARCA4 double loss NSCLC, can effectively be treated by EZHZ inhibition. Primary
NSCLC tumors, including those exhibiting SMARCAZ2Z/SMARCA4 dual loss, are typically of the
poorly-differentiated adenocarcinoma type {e.g., solid adenocarcinoma), and frequently exhibit
epithelial to mesenchymal transition (EMT) features (e.g., low E-cadherin and high vimentin
expression levels). These characteristics are consistent with features of rhabdoid tumors {e.g., poorly
differentiated and mesenchymal-like), and thus point to a previously unrecognized rhabdoid-like
subtype of NSCLC characterized by SMARCA2/ SMARCA4 dual loss. Dual loss of SMARCAZ and
SMARCAM correlate with reduced survival in NSCLC patients (see, e.g., Reisman et al. Cancer Res
2003, incorporated herein by reference). In addition, dual loss tumors are frequently negative for
other mutations associated with NSCLC (eg, EGFR, KRAS, ALK fusions), thus himiting the
available options for therapy. Accordingly, the SMARCAZ/SMARCA4 double loss NSCLC tumor
class represents a subtype of lung cancer with high unmet medical need. The present disclosure
demonstrates that EZH2 inhibition is effective in inhibiting tumor growth and/or eliciting a desirable

clintcal outcome in such tumors,

EXEMPLARY SEQUENCES
SMARCA2
{00303] >NM 001289396.1 Homo sapiens SWEI/SNF related, matrix associated, actin dependent

regulator of chromatin, subfamily a, member 2 (SMARCAZ), transcript variant 3, mRNA

AGAAGRAAGCCCOGAGATCACAGAGACCEGECGAGAT CACAGAGACCCEGCCTGAAGGAACGTEGAAA
TTTGACCEETTGCOT GEAGCAAGAASTTCCAGT T GGEGAGART T TTCAGAAGATA

96



WO 2018/144798 PCT/US2018/016562

TGTCCACGCCCACAGACCCTGETGCGAT GCCCCACCCAGGGCLTTCGCCGEEECCTGEECCTTCCCCT
GCCAATTCTTGGGCCTAGTCCAG thvA(JC”’CAT’JCC .AGCTTCCJT’CL‘NAC”ATCAT'GGGGCCA‘A T
CCTGGACCTCCAAGTGTCTCCCATCCTATGCCCACGATGEGGTCCACAGACT TCCCACAGGAAGGCATGC
ATCAAATGCATAAGCCCATCCATGGTATACATGACAAGGEGATTCTAGAAGACATCCATTGCTGGATCCAT
GAAGGGCACTGGTATGCGACCACCTCACCCAG GPTC'GLSLJCC‘CT CCCCAGAGTCCAATGGATCAACACAGC
CAAGGTTATATGTCACCS CACCCAT‘ TCCATTAGGAGCCCCAGAGCACGTCTCCAGCCCTATGTCTGGAG
GAGGCCCAACTCCACCTCAGATGCCACCAAGCCAGCC 3GGGGC‘.CCTCAT CCAGGTGATCCGCAGGCCAT
GAGCCAGCCCAACAGAGGTCCCTCALC "l"l‘CAG'I‘CC"l‘G‘I"‘ CAGCTGCATCA f‘C‘TTCGr\GC TCAGATTTTA
G AT} ,]AJ—\J—\ PGCTGGCCCEAGGCCAGCCCCTCCCUGAAACGLUTGCAGCTTGCAGT CCAGGGGAAAAGEA

(.

CGEA

CGTTGCCTGGCTTGCAGCAACAACAGCAGCAGCAACAGCAGCAGCAGCAGCAGCAG CAGC?‘GCAGCAGCJ-\
CAACAC COC T ~e COMNRCCDCDACAC O 2 y COACRCREC
&Y. 5 (24 A Y, ]
GCAGCAACAGCAGCCGCAGCAGCAGCCGCCGLCAACCACAGACGCAGCAACAACAGCAGCCGGCCCTTGET
ANCTACAACAGACCATCTGGCCCEEGEEECGGAGCTGAGCEGCLCGAGCACCCCGLCAGAAGCTGLCGGETEC
C( ""‘GL‘/ CGG C\’ GCCGEGCCOTCECCCECGLCCCCCECAGCCGLGCAGCCGLLCGLEGELLGCAGTGCLIGE

GCCCTCAGTGCCGCAGCCGGCCCLGELECAGCCCTCEGCCCEGTCCTCCAGCTGCAGCAGAAGCAGAGCCEC
A\TCAGCCCCATCCAGAAACCGCAS KGC&VTL)\JAC‘P\fK,GT\:rGZ-\1- ATTCTGCAAGAGCGGGAATACAGACTTC
AGGCCCGCATAGCTCATAGGATACAAGAACT GGAAAATCTGCCTGEET VTi 'GCCACCAGA TWTAACJ\J\C

T
AHAC—:L? ACC

GTGGARACTAAAAGCACTTCGGTTACTCAATTTCCAGCGTCAGCTGAGACAGGAGGTGET
G CTGCATGCECAGGGACACGACCCTGEAGACGGLTCTCAACTCCAAAGCAT hf‘A,ZAJ—\L/CCrh("‘]—\J—\bL/ ol
\GACTCTGAGAGAAGCTCGEL h’l" ZALL/uhCrA‘A GCTGGAGAAGCAGCAGRAGATTGAGCAGGAGAGGAAALG
CL,L}'T‘C \GAAACACCAGGAATACCTGAACAGTATTTTGCAACATGCAAAAGAT TT”AAGL}AZ NTATCATCGG

TCTGTGGCCGEAAAGATCCAG, Z\FxGC CTCCAAAGCAGTGGCAACTTGGCAT GCCAACACT GAAAGAGAL!
AG Z%;JJJA \GGAGACACGAGCGGATTGAAALGCGAGAGAATGCGGCGACTGATGGCTGAAGATGAG GAGGGT TA

TAGAAAACTGATTGATCAAAAGAAAGACAGGLCGETTTAG GCAGCAGACCGATGAGTATGTA
GCCAATCTGACCAATCTGGTTTGEGAGCACAAGCAAGCCCAGGCAGCCAAAGAGAAGAAGAAGAGGAGGA
GGAGGAAGAAGAAGGCTGAGGAGAATGCAGAGGGTGGGEAGTC —E'GL;C\, GGACCGGATG ;Au]\(‘(‘(‘ AT
AGATGAGAGCAGCCAGATGAGT GACCTCCCT GTCAAAGTGACTCACACAGAAACCGGCAAGGTTCTETTC
GGACCAGAAGCACCCAAAGCAAGTCAGCTGGACGCCTGGLTGCAAAT GAATCCTGGTTATGAAGTTGCCC
CTAGATCTGACAGTGAAGAGAGTGATTCTGATTATGAGGAAGAGGAT GAGGAAGAAGAGTCCAGTAGGCA
GGAAACCGAAGAGAARATACTCCTGGATCCARATAGCGARGAAGTTTCTGAGAAGGATGCTAAGCAGATC

ATTGAGACAGCTAAGCAAGAC GTGGATGATGAATACAGCATGCAGTACAGTGCCAGGEECTCCCAGTCC
ACTACACCGTGECTCATCCCATCTCGEAGAGEETEEAGAARCAGTCTECCCTCCTAATTAATGEGACCT
ARAGCATTACCAGCTCCAGGGCCTGGAATGEATGETTTCCCTETATAATARCAACTTGARCGGARTCTTA
GOCGATGARATGGGECTTGGAAACACCATACAGACCAT T GCACTCATCACTTATCT GATGGAGCACAARA

GACTCAATGGCCCCTATCTCATCATTGTTCCCCTTTCGACTCTATCTARACTGGACATATGAATT TGACAA
TGGGCTCOTTCTGTEETGAAGATTTCTTACAAGGGTACTCOTGCCATEOGTCGOTCOCTTGTCCCCCAG
CTACGEAGTGGCARATTCAATGTCCTCTTGAC TACTTAT CAGTATAT TATAARACACAAGCACATTCTTG

2
Qo
NeR
&
$

CAAAGATTCGETGGARATACATGATACTGCGACGAAGGCCACCCAATGAAGAAT CACCACTGCAAGCTGAC
TCAGGTCTTGAAC ! ATGTGGCCCCCAGAAGGAT CCTCTTGACTGGCGACCCCG sCAGAATAAG
CTCCCTGAACTOT GG CTCCTCCCAACAATTTTTAACAGCTGCAGCACATTTCGAAC
AATGGTTCAATGCTC (GAAAGGGTGGACTTAAAT GAAGAAGAAACTATATTGAT
CAT\,;A(?GC sTCTACA i.JZ‘»xGGT CTTAAGACCATTTTTACTAAGGAGACTGAAGAAAGAAGTTGAATCCCAG
CTTCCCGAAAARAGTGGAATATGTGAT CAAGTGTGCGACATGTCAGCTCT ‘CAGEAGAI’TC“ GTATCGCCATA
TG "‘Al—\u’ CAAGGGGATC J‘I"I'CTCA "]ATU" "‘l‘( CTGAGAAAGATAAGAAGGGGAAAGGAG "TGCTAAGAC
ACTTATGAAC ‘A"T T" CA CTGCAACCACCCATATA ‘1 GTTTCAGCACATTGAGGAA
CTAGGCTAT T‘@\AAT\J\ GGTCATCAATGGGECTGAACTGTATCGGGCCTCA
AGTTTGAGCTGK,TTVATCCT‘“'T""C GCCAAAATTGAGAGCGACTAAT CACCGAGTGCTGCTTTTCT vCCh
GATGACATCTCTCATGACCATCATGGAGGATTATTTTGCTTTTCGGAACTTCCTTTACCTACGCCTTGAT
GGCACCACCAALTC ‘“'Gr\ WGATCGTGCTGCTTTGCCTGAAGRAATT CAATGAACCT GGATCCCAGTA TT"‘”‘
TTTTCTTGCTGAGCACAAGAGCTGETGGECCTGGGCTTAAATCTTCAGGCAGCTGATACAL l‘GG'E‘
TGACAGCGACTGGAATCCTCATCAGGATCTGCAGGLCCCAAGACCGAGCTCACCGCATCGGGCAGCAGAAC
GAGGTCCGGGTACTGAGGCTCTGTACCGTCGAACAGCGTGGAGCAAAAGAT CCTCGLGGET JCZ\ ARATACA
AGCTGAACGTGGAT CAGA‘A;AGTGATCCAGGCGGG’” GTTTGACCAAAAGTCTTCAAGCCACCAGCGGAG
GGCATTCCTGCAGGCCATCTTGGAGCAT GAGGAGGCAAAATGAGGAAGAAGATGAAGTACCGCGACGATGAG
ACTCTGAACCARATGATTGCTCCGACGAGAAG ’\A ARTTTGACCTTTTTATGCGCATGGACATGEGACCEEC
GCA sGGAAGATGCCCGGAACCCCAAACGGAAGCCCCGTTTAATGGAGGAGGAT GAGCTGCCCTCCTGGAT
AAGGATGACGCTGAAGTAGAAAGGCT CACCTGT GAAGAAGAGGAGGAGAARATATTTGGEAGEEEE

TCCTTTGCT

TCCCGCCAGCELCGTGACGTGGACTACAGT GACGCCCT CACGGAGAAGCAGTGGCTAAGGGCCATCGAAG
ACGGCAATTTGCAGGAAAT GGAAGAGCAAGTACGGUTTAAGAAGCGAAAAAGACGAAGAAATGTGCGATAA
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AGATCCTGCARANL Cz\,]\GAT(zT(?GTxJLv\Af GCTAAGAAGAGAAGAGGCCGCCCTCCCGE CAJZ\J\J\CTCWC
CCAAATCCCCCCAAACTGACARAAGCAGATGAACGCTAT C‘.ATL'JATAC‘.TG [GATAAACTACAAAGATAGET
GTAACGTGGAGAAGGTGCCCAGTAATTCTCAGT T GGAAATAGARAGCAAACAGTTCAGGGCGACAGCTCAG
TGAAGTCTTCATTCAGTTACCTTCAAGGAAAGAANTTACCAGAATACTATGARATTAATTAGGAA »r(‘.(‘.AG'f'G
GATTTCAAAAAAATAALAGGAAAGGATTCGTAATCATAACGTACCGGAGCCTAGGCCACCTGGAGAAGGATG
TCATGCTTCTCTGTCACAACGCTCA sTTCAACCTGGAGGGAT CCCAGATCTAT GAS
CTTACAGTCACGTGTTTAAG AC—:T":C“ CGCH'J%AA' TTGCCAAAGAGGAAGAGAGT GAGE A‘T(:A;AAGCAAT
GAAGAGGAGGAAGAGGAAGATGAAGAAGAG \mCr\Uh\_rr "‘GAUGC AARTCAGTCAAGGTGAAAATTAAGC
TCAATAARAAAGATGACAAAGGCCGGGACAAAGGEAS GCAAGAARAAGGCCAAATCGAGGAARAGCCAA
ACCTGTAGTGAGCGATTTTGACAGCGATGAL ‘k)A—\!(;C/AGC[‘ATC]\V\(j(‘T SAACAGTCAGAAGGAAGTGGGACG
GATGATGAGT GATCAGTATGGACCTTTTTCCTTGETAGAACTGAATTCCTTCCTCCCCTGTCTCATTTC
ACCCAGTGAGTTCATTTGTICATATAGGCACTGGGTTGTTTCTATATCATCATC ~'="Cl1 TAAACTAGCTTT
AGGATAGTGCCAGACAAACATATCGATATCATGGTGTAAAAANCACACACATACACAAATATTTGTANCAT
ATTGTGACCAAATGEGCCTCAAAGATTCAGATTGARACAAACARAAAG ‘(‘T“""”TLG"‘CrCA]—h—\J—\flhl‘ STGGG
TGGATAGTA TATTT\J ATGGCTGGEETCTAATTTGGTAACGGTTTGATTGTGCCTGETTTTATCACCTGTT
CAGATGAGAAGATTTTTGTCTTTTGTAGCACT GATAACCAGGAGAAGCCATTAAAAGCCACTGGTTATTT

TATTTTTCA T”“‘AC—;(:"‘PAI TTCGAGGTTTTTATTTGTTCGGTATTGTTTTTTTACACTGTGGTACATAT,
’\

U

AT
AGACTCCATCG

Ti

AGCAACTTTAATAGGTGATARATCTACAGTAGT TAGATTTCACCTGCATATACATTTTTCCATTTTATGC
TCTATGATCTGARCARAAGCTTT T T GAATTGTATAAGAT T TATCTCTACT GTARACAT TGCTTAATT
TTECTCTTGATTTAARAARAAAGTTTTETTGARAGCECTATTGAATATTGCAATCTATATAGTGTATTEGA
TGECTTCTTTTETCACCCTEATCTCCTATGTTACCAATGTGTATCGTCTCCTTCTCCCTARAGTGTACTT
AATCTTTGCTTTCT T TGCACAATCTCT T TGETTGCAAGT CATAAGCCTCAGGCAAATARRATTCCAGTAA

TTTCGAAGAATGTGOT GTTGCTCCTTTCCTARTARAGARATAATTTAGCT TGACAAARARARRAAAAARA {SEQ D NO:
1)
{060304] >NM 1390453 Homo sapiens SWI/SNF related, matrix associated, actin dependent

regulator of chromatin, subfamily a, member 2 (S\EARCAE), transcript variant 2, mRNA

GCGTCTTCCGECGCCCGLGGEA "TTAGGAAGAGGAGG

TGGGEA

3

AGGCGA AGCCCGA

GGACGGCTGTCATCAATGAAGTCATATTCATAATCTAGTCCTCTCTCCCTCTGTTTCTGTACTCTGGETG
ACTCAGAGAGGEAAGAGATTCAGCCAGCACACTCCTCGLCGAGCAAGCATTACTCTACTGACTGGCAGAGA
CAGGAGAGGTAGATGTCCACGCCCACAGACCCTGGTGCEGATGCCCCACCCAGGGCCTTCGCCEEGGECCTG
GGCCTTCCCCTGGELCA A\T—TTJ GGGCCTAGTCCAGGACCAGGACCATCCCCAGGTTCCGTCCACAGCAT
GATGGGGCCAAGTCCTGGACCTCCAAGTGTCTCCCATCCTATGCCGACGATGGGGETCCA ,ALSACT“T‘.LCC/-.
CAGGAAGGCATGCATCAAATGCATAAGCCCATCCGATGGTATACATGACAAGGGGATTGTAGAAGACATCC
ATTGTGGATCCATGAAG CCAC’”""TATC—:C"’CC WCCTCACCCAGGCATGGEGC CTCCCFACZV"‘CCAA.T
GGATCAACACAGCCAAGGTTATATGTCACCACACCCATCTCCATTAGGAGCCCCAGAGCACGTCTCCAGC
CCTATGTCTGEAGGAGGCCCAACTCCACCTCAGATGCCACCAAGCCAGCCGGEGGGCCCTCATCCCAGETG
ATCCGCAGGCCATGAG CCAGCCCAACAGAGGTCCCTCACCTTTCAGTCCTETCCAGCTGCATCAGCTTCG
AGCTCAGATTTTAGCTTATAAAATGCTGGCCCGAGGCCAGCCCCTCCCCGAAACGUTGCAGCTTGCAGTC
CA fL’::GCHAh}‘J"’SALG"" [GCCTGGCTTGCAGCAACARCAGCAGCAGCAACAGCAGCAGCAGCAGCAGCAGC
AGCAGCAGCAGCAGCAGCAACAGCAGCCGCAGCAGCAGLCCGCCGCAACCACAGACGCAGCAACALCAGCA
CCGGCCCTTGTTAACTACAACAGACCATCTGGCCCGGGECCGEAGCTGAGCGGLCCGAGCACCCCGCA
AAGCTGCCGETGCCCGECEECCEGELEECEGGLCCTCGCCCGCGCCCCLCGCAGCCGCGCAGCCELCCGETGE
CCC\C GCCCGGGCCCTCAGTGCCGCAGCCGGCCLCGEEGCAGCCCTCCCCCGTCCTCCAGCTGC Z\CkJA
GAAGC A(JL”“”CA'“"AC”““CCAT CCAGAAACCGCAAGGCCTGGACCCCGTGGARAATTCTGCARGAGCG
GAATACAGACTTCAGGC CATAGGATACAAGAACTGGAAAATC l‘(""‘Tu"Cl‘(‘,“'""f'TGC’ AC
CAGATTTAAGAACC AAALS'\JAZ‘P \,uTbC}AZ‘C TAARAGCACTTCGGETTACTCAATTTCCAGCGTCAGCTGAG
ACAGGAG ;’T’('-GTG CCTGCATGCGCA\J\ GACACGACCCTGGAGACGGCTCTCA F\\,T'C'L,'Af Z‘f‘v\,ATAL,f«AZ‘
CGGAGCAAGCGCCAGACTCTGAGAGAAGCTCGCATGACCGAGAAGCTGGAGAAGCAGCAGAAGATTGAG
AGGAGAGGARAA \"GC”“ C “TCA"AA"f ACCAGGAATACCTGAACAGTATTTTGCAACATGCARLA ~A‘l"l”l“"'”fﬁﬁ
GGAATATCATCGGTCTGTGGCCEEARAAGATCCAGAAGCTCTCCAAAGCAGTGGCAACTTGGCATGCCAAC
]‘f‘rm ]\‘\J—”\'\G]‘\G’\L)CJZ\‘\\JAZ\C[‘JSGL)]\‘\\ ACAGAGCGGATTGAALNAGGAGAGAATGCGGCGACTGATGGCTGAAG
TATAGAAAACTCGATTGAT CAAAAGAAACGACAGGCETTTAGCTTACCTTTTGCAGCAGAC
CG?—\,TC x\:T]{ ‘GTAGCCAATCTGACCAATCTGETTTGGGAGCACAAGCAAGCCCAGGCAGCCAAAGAGAAG
AAGAAGAGGAGGAGGAGGAAGAAGAAGGCTGAGGAGAAT GCAGAGGETGGEGAGTCTGCCLCTGEGACTGEG
98
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ATGGAGAGCCCATAGAT GAGAGCAGCCAGATGAGT GACCTCCCTGTCARAGT GACT CACACAGARACCGG
CAAGGTTCTGTTCGGACCAGAAGCACCCAAAGCAAGTCAGCT GGACGCCTGGCTGGAAAT GAATCCTGGT
TATGAAGTTGCCCCTAGATCTGACAGT GAAGAGAGT G/ CTGATTATGAGGAAGAGCAT GAGGAAGARG
AGTCCAGTA \hCHUpAAAC/GnhuHPAAAﬁ"CTCCTGGATCCAAATAGPHAAUﬁhCTmmNTf“CA:GCA
TGCTAAGCAGAT CATTGAGACAGCTAAGCAAGACGTGGATGATGAATACAGCATGCAGTACAGTGCCAGG
GGCTCCCAGTCCTACTACA CCCM:J~ TCATGCCATCTCGGA AG:GTGGAGAAAV%GTCTGCVVTCCTAA
TTAATGGGAC TTACCAGCTCCAGGGCCTGGAATGGATGGTTTCCCTGTAT?
GAACGGAATC TGAAATGGEECTTGCAAAGACCATACAGACCA GCA”TCATCACTTA“
ATGGAGCACAAAAGACTCAATGGCCCCTATCTCATCA Tm“TT’”FPmmTL”hFT”m VICTAACTGGACAT

ATGAATTTGACAAATGGGCTCCTTCTCT GETGAAGATTTCTTACAAGGGTACTCCTGCCATGCGETCGLTC
CCTTGTCCCCCAJCTACCCAGTmu,ﬁAfTTCFATVALC”’TTGACTACTTATG§CTATAMTREAHAACF(
AAGCACATTCTTGCAAAGATTCCEETGGAAATACAT GATAGT GGACGAAGGCCACCGAAT GAAGAATCACC
ACTGCAAGCTGACTCAGGTCTTGAACACTCACTATGTGECCCCCAGAAGGATCCTCTTGACTGGEGACCCC
GF““LAGAAQAPGCW”FPM“AﬁCIFTCGGC’CTP”ML VACTTCCTCCTCCCAACAATTTTTAAGAGCTGC
AGCACATTTGAACAATGGTTCAATGCTCCATTTGCCATGACTGGTGAAAGGGTGCACTTAAAT GAAGAAG
ARRCTATATTGATCATCE CCCCTCT“ ATAAGGTGTTAAGACCATTTTTACTAAGGAGACT GAAGAAAGA
GHPMLLbAGme“ CGAAARNCGTGGAATATGTGAT CAAGTGTGACATGTCAGCTCTGCAGAAGATT

(-

ATCGCCATATGCAAGCCARGEEEATCCTTCTCAC] ;\.;ATGGTT"'”GJ—\C’\ L\ Z—\T;\AG‘ AGGGGARAG
GTGCTAAGACACT TATGAACACTATTATGCAGT ATATGTTTCA

C"L,'A\,Z‘ TGAGGAATCCTTTGCTGAACALC C‘TﬂuGCTATT\,AAAJ. GGG —'CATC 2V r”GGC}\,TCAAC'TbJAT
CGGGCCTCAGGGAAGTTTGAGCTGCTTGATCGTATTCTGCCARAATTGAGAGCGACTAAT CACCGAGTGC
TGCTTTTCTGCCAGATGACATCTCTCATGACCATCATGCAGGATTATTTTGCTT l’CGG]JAC' TCCTTITA
CC‘I‘]—XC" CCTTGATGGECACCA LLA-L&C TCTCAAGATCGTG SCTTTGCTGAAGAAATTCAATGAACCT GGA

ATTTCATTTTCTTG AGCACAAGAGCTGETGGCCTGCGGCTTARATCTTCAGGCAGCTGATA
CTCATCTTTGACA SCGACTC AATCCTCATCAGGATCTGCAGGCCCAAGACCGAGCTCACCGCAT

CGGG ,P GCAGAACGAGGTCCGGETACTGAGGCTCTGTACCGTGAACAGCGTGGAGGAAAAGATCCTCGLEG
@
AN N ¥

3
S
>
&
>
o
l
’b

-]

GCCG C%“AAT"“AAC”TCAACCMGG.TCACAAACIGAT“CA -GCGGGCATGTTTGACCAAAAGTCTTCAA
GCCACGAGCGEAGGGCATTCCTGCAGGCCATCTTGEAGCAT GAGGAGGAAAAT GAGGAAGAAGATGAAGT
”CQGA”GAI SAGACTCTCAACCAAATCATTGCTCCACGACAAGAAGAATTTGACCTTTTTATGCGGATG
GACATGGACCGGCGGAGGGAAGATGCCCGGAACCCGAAACGGAAGCCCCGTTTAATGGAGGAGGAT GAGC
TCCCLTCCTCCATCATTAAzfﬂ”GA,VVTC\AGTAbﬁ§AG:CTCACCTGTGAAGFAGAcGﬁvaGhAAAT
ATTTGGCEAGGEEGTCCCGCCAGCGCCETGACGTGGACTACAGT GACGCCCT CACCGGAGAAGCAGTGGCTA
AGGGCCATCGAAGACGGCAATTTGCGAGGCAAAT GGAAGAGEAL S'I'AL)GG CTTAAGAAGCGAAARANAGACGAA
GAAATGTGGATAAACATCCTGCAAAAGAAGATGT GCAAAANGCTAAGAAGAC AAGAG&- CGCLLTCCCE
TGAGAAACTGTCACCAAATCCCCCCAAACTGACAAAGCAGATGAACGCTATCATCGATACTGTGATAAAC
TACAAAGATAGTTCAGGGCGACAGCTCAGT GAAGTCTTCATTCAGT TACCTTCAAGGAAAGAATTACCAG
ARTACTATGAATTAANTTAGGAAGCCAGTGCGATTTCAAAARDATANAGGARAGGATTCCTAATCATAAGTA
CCGCAGCCTAGGCGACCTGCAGAAGGAT GTCAT G CTCTGCTCACAACGCTCAGACGTTCAACCTGGAG
GGATCCCAGATCTATGAAGACTCCATCETCTTACAGT CAGTGTTTAAGAGTGCCCGGCAGAAAATTGCCA
AAGAGGAAGAGAGTGAGGATGAAAGCAAT GAAGAGGAGGAAGAGGAAGAT GAAGAAGAGCT CAGAGTCCGA
GGCAAAATCAGTCAAGGTGAAAATTAAGCTCAATALAAAAGAT GACARAGGCCGGGACAAAGGGAAAGEC
AAGAAAAGGCCAAATCGAGGAAAAGCCAAACCTGTAGTCAGCGATTTTGACAGCGAT GAGGAGCAGGATG
AACGTGAACAGTCAGAAGGAAGTEGGACCGATCGATCAGTCGAT CACTATGCACCTTTTTCCTTGETAGAAC
TGAATTCCTTCCTCCCCTGTCTCATTTCTACCCAGTGAGTTCATTTGTCATATAGGCACTGGETTGETTTC
TATATCATCATCGTCTATAAACTAGCTTTAGGATAGT GCCAGACAARACATATGATATCATGGTGTAAARA,
ACACACACATACACAAATATTTGTAACATATTGTGACCARATGGGCCTCAAAGATTCAGATTGAAACAAA
CAAARAGCTTTTGATGGAAAATATGTCEGTGGATAGTATATTTCTAT GGETGGCTCTAATTTGGTAACGG
TTTGATTGTGCCTEGTTTTATCACCTEGTTCAGATCGAGAAGATTTTTGTCTTTTGTAGCACTGATAACCAG
GAGAAGCCATTAAAAGCCACTGGTTATTTTATTTTTCATCAGGCAATTTTCCGAGGTTTTTATTTCTTCGG
TATTGTTTTTTTACACTGTGGTACATATAAGCAACTTTAATAGGTGATAAATGTACAGTAGTTAGATTTC
ACCTGCATATACATTTTTCCATTTTATGCTCTATGATCTGAACAAAAGCTTTTTGAAT T GTATAAGAT T
ATGTCTA ClGTAAACATTGCTTAATTTTTTTGCTCTTGAWTTAAAAAAAAGTTTTGTTGPT}GCGCTATT
GAATATTGCAATCTATATAGTGTATTGCGATGEGCTTCTTTTGTCACCCTGATCTCCTATGTTACCAATGTG
TATCGTCTCCTTCTCCCTARAGTETACTTAATCTTTGCTTTCTTTGCACAATGTCTTTGGTTGCAAGTCA
TAAGCCTGAGGCAAATAAAATTCCAGTAATTTCGAAGAATGTGETGTTGETGCTTTCCTAATAAAGAAAT

AATTTAGCTTGACARAARARPAAAARARA (SEHQ ID NO: 2).

m
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{80305] >NM 0012893971 Homo sapiens SWI/SNF related, matrix associated, actin dependent
i'eguiamr of chromatin, subfamily a, member 2 (SMARCAZ2), transcript vartant 4, mRNA

GTCTTCCGGLGCCCGCEEAGCAGGLLGAGGETGGEACGETGGECGEAGCCCGAGTTTAGGAAGAGGAGG
GA"CG CTGTCATCAATGAAGT CATATTCATAATCTAGTCCTCTCTCCCTCTGTTTCTGTACTCTGEETG
GAGAGGGAAGAGATTCAGCCAGCACACTCCTCGCGAGCAAGCATTACT CTACTGACT GGCAGAGA,
CAGGAGAGGTAGATGTCCACGCCCACAGACCCTGETGCGATGCCCCACCCAGGGLCTTCGCCEEEE G
GGCCTTCCCLTGGGCCAATTCTTGGGCCTAGT CCAGGACCAGCGACCAT CCCCAGGTTCCEGTCCACAGCAT
GATGGCCkCAA:TCCTGGACLTCCAAM GTCTCCCATCCTATGCCGACGAT GGEETCCACAGACTTCCCA
CAGGAAGGCATGCATCAAATGCATAAGCCCATCGATGETATACATGACAAGEGGATT GTAGAS
ATM””CCAlLJATGAAGC”CALTGGTATGCGACC \CCTCACCCAGGCATGGGCCCTC CCACAGTCCAAT
GGATCAACACAGCCAAGGTTATATGTCACCACACCCATCTCCA mTﬁGCA:CCLLACA\APLUFﬂrFP G
CCTATGTCTGGAGCGAGGCCCAACTCCACCTCAGAT GCCACCAAGCCAGCCGGGEECCCTC ATCCCAG@TG
AT CGCA:GCvATCA:CCAG,CCAACAG JVALCv.CnCCTT”CACTCVT TCCAG TGCATCAG CTTCG
AGCTCAGATTTTAGCTTATARAAAT GCTGGCCCGAGGCCAGCCCCTCCCCEAAACGCTGCAGCTTGCAGT
CAGGGGARAAGGACGTT C“TC””TTGCAC CAACAACAGCA C”AGC?,LA z2CAGCAGCAGCAGCAGCAGC
AGCAGCAGCAGCAGCAGCAACAGCAGCLGCAGCAGCAGCCGCLGCE CACAGACGCAGCAACAACAGCA
GCCGGCCCTTETTAACTACAACAGACCATCTGGCLCGE CCCQGPCbAGAUvGCMVCbAFCZKVCCbCAC
AAGCTGCCGETGCCCGLGLCCEGLGGLCGECLCTCGCCCGCGLCCCCCOGCAGCCGLGCAGCCGLCCGLGGE
CCGCAGTGCCCGGEGECCCTCAGTGCCGCAGCCEGCCCCEEEGCAGCCCTCGCCCETCCTCCAGCTGCAGCA
GAAGCAGAGCCGCATCAGCCCCATCCAGAAACCGCAAGGCCT GGACCCCET GGAAATTCTGCAAGAGC GG
GAATACAGACTTCAGGCCCGCATAGCTCATAGGATACAAGAACTGCAAAAT CTGCCTGGCTCTTTGCCAC

e
AGACATCC

by A\,

e
p-)
lal
I\
r
=

G

CAGATTTAAGAACCAAAGCAACCGTGGAACTAAAAGCACTTCGGTTACTCAATTTCCAGCGT CAGCTGAG
ACAGGAGGTGGETGGCCTGCATGCGCAGGGACACGACCCTGGAGACGGCTCTCAACT CCAAAGCATACARAA
CGGAGCAAGCGCCAGACTCTGAGAGAAGCT CGCA r—Gh,\,\:u,F-\,]-\.GCTGG]\zG.7‘-xf,\,;LJC‘?\,G’shvf.[‘T('”\G,

AGGAGAGGAAACGCCGTCAGAAACACCAGCGAATACCTGARCAGTATTTTGCAACAT GCAS
GGAATATCATCGGTCTCTGECCGECAAACAT CCAGAAGCTCTCCAS GGCAACTTGGCATGCCAAC
ACTGAAAGAGAGCAGAAGAAGGAGACAGAGCGGATTGAARAGGAGAGAAT GCGGCGACT GATGGCTGAAG
ATGAGGAGGGTTATAGAAAACTGATTCGATCAAAAGAAAGACAGGC GCTTACCTTTTGCAGCAGAC
CGATGAGTATGTAG CChhTCTanCP”TCJGGETTGGGMU,ACAPFCAAGCVV“mu,MCCVAAAGACAA

AAGAAGAGGAGGAGGAGGAAGAAGAAGGCTGAGGAGAATGCAGAGGET GGG C““TC“”“r””GAL“””

ATGGAGAGCCCATAGATGAGAGCAGCCAGAT CAGTGACCTCCOTGTCARAGTGACT CACACAGARAC c;
CAAGGTTCTETTCOEACCAGAAGCACCCARAGCAAGTCAGL TGGACGCOTGGCTECEARATGAATCOTS

TATGAACTTGCCCCTAGATCTGACAGTGAAGAGAGTGATTCTCATTATGAGCAAGAGGATGAGGAA CNG
AGTCCACTAGGCAGCEAAN CCG,L\AGACJ\.]‘xJL»LxTALTngCCAT‘CCAA&TAGCthCAAGTr‘_‘CTv; GRAGGA

TCATTGAGACAGCTAAGCAAGACGTGGATGATGAATACAGCATGCAGTACAGTGCCAGG
CAGTCCTACTA "”FPM“GCECA””” ﬂmﬂr‘nGAUAanmGGﬁuAA:CAﬂTfMQPA”TLLwHA
GACCCTAR AG’L,A TACCAGCTCCAGGGCCTGGAATCGATGGTTTCCCTGTATAATAACAALT
GAACGGAATCTTAGCCGAT GAAATGGEGCTTGGAAA JZ\CCATACA‘!\,&,C,M T JCZ\ CTCATCACTTATCTG
thGﬂvaCxAA{‘A CTCARATGGCCCCTATCTCATCATTGTTCCCCTTTCCACTCTAT CTAACTGGACAT
ATGAATTTGACAAATGGGCTCCTTCTGTGETGAAGATTTCTTACAAGGGTACTCCTGCCATGCETCGCTC
CCTTGTCCCCCAGCTACGGAGTGECAAATTCAATGTCCTCTTGACTACTTATGAG AT VITATARANGAC
AGCACATTCTTGCAAAGATTCGGETGGAAATACATGATAGTGGACCGAAGGCCACCGAATGAAGAATCACC
A TGCAAGCTGACT CAGGETGGACTTAAAT GAAGAAGAAACTATATTGATCATCAGGCGTCTACATAAGET
GTTAAGACCATTTTTACTAAGGAGACTGAAGAAAGAAGTTGAATCCCAGCTTCCCCAARAR C¢aa ATAT
GTGATCAAGTCETGAC T~HCAC“m“rGCACAAbA“TCTGTA”CGCCAT TGCAAGCCAAGGGE
TCACAGATGCGTTCTGAGAAAGATAAGAAGGGGAAAGGAGGTGCTAAGACACTTATGAACACTA mT VTGCA
GTTGAGAAAAATCTGCAACCACCCATATAT .TTCAGCACATTGFGuAATCCTT”U,TGAACA C.CTAGGC
TATTCAAATGGGGETCATCAATGEEGCT GAACTGTATCGGEGCCT CAGGGAAGTTTGAGCT GCTTGAT CGTA
TTCTGCCARAATTGAGAGCGACTAATCACCGAGT GCTGCTTTTCTGCCAGATGACAT CTCTCATGACCA T
CATGGAGGATTATTTTGCTTTTCGGAACTTCCTTTACCTACGCCTTGATGGCACCACCAAGTCTGAAGAT

TGCTAAGCAGA
GGCTCC!

@)

CGTGCTGCTT““CT hhpAAHTWﬂ\ mGAﬁ{ﬂr:n TC”” GTE TT“” ATTTTCTTGCTGAGCACAAGAG
CTGGETGGEC TTTGACAGCGACTGGAATCCTCA
TC“UThTCTGCAGCCCuAMUh«VJAGv.CACCJ ﬂCCCGL GCACAALCAG:TCCJ GTACTGAGGCTC
TGTACCGTGAACAGCETGGAGGAALAAGAT CCTCGCGGCCGCAAAATACAAGUT GAACGTGGAT CAGARAG
TCA”CLAGGCGGGCATGT'TGH“”AAHAGT“MT“AAGCCACCAGCCuAbCGCATm”CTGCAGGC“AfCF’

YR A

GGAGCATGAGGAGGARAATGAGGAAGAAGATCAAGTACCGGACGATGACGACTCTGAACCAAATGATTGCT
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CCGACGAGAAGAAL, .T GACCTTTTTATGCGGATGCGACAT GGACCGGCGEAGEEAAGAT GCCCGGAALCC
CGAAACGGAS STTTAATGGAGGAGGATGAGCTGCCCTCCTGCATCATTAAGGAT GACGCTGAAGT

AGARAGGECT LG AAGAAGAGGAGGAGAAAATATTTGCGAGGGEEETCCCGCCAGCGCCETGACETG
GACTACAG CTCACGGAGAAGCAGTEGCTAAGEGCCATCCAAGACGGCAATTT GCAGGAAAT GG
AAGAGGAAGTACGGCTTAA mAAu CGAAAAAGACGAAGAAATGTGGATAAAGAT CCTGCAAAAGALNGATGT
ARAAGCTAAGAAGAGAAGAGGCCGCCCTCCCGLTGAGAAACTGTCACCAAATCCCCCCAARCTGACA
AAGCAGATGAACGCTATCATCGATACTETGATAAACTACAAAGATAGTTCAGGGLGACAGCTCAGTGAAG
TCTTCATTCAGTTACCTTCAAGGAAAGAATTACCACGAATACTATGAATTAATTAGGAAGCCAGTGCATTT
CAAAAAAATAAAGCAAACCATTCGTAATCATAACTACCGEGAGCCTAGGCCACCTEGAGAAGGATGTCATG
CTTCTCTGTCACA CG/TVAGAbUTTCAprAth\GCATCCCAGA'VTAT\ \AGACTCCATCGTCTTAC

[0)]

AGTCAGTGTTTAAGAGT GCCCGGCAGAALAATT GCCAAAGAGGAAGAGAGT GAGGATGARAGCAAT GAAGA
GCAGGAAGAGGAAGATGAAGAAGAGT CAGAGTCCGAGGCAAAATC uWChAGGI SAAARTTAAGCTCAAT
ARAAAACGATGACAAAGGCCGGGACAAAGGCAAAGGCAAGAAAAGGCCAAAT CCAGCAARAAGCCARACCTG
TAGTGAGCE A“MTTfh(AJLGAECAJUPGL GGATGAACGTGAACAGTCAGAAGGAAGTGGCACGGATGA
TGAGTGATCAGTATGGACCTTTTTCCTTGGTAGAACT GAATTCCTTCCT -bbCTGTCTbATTTCTFHbVA
GTGAGTTCATTTGTCATATAGG ]3 u:T'bT TCTATATCATCATCGTCTATAAACTAGCT T GAT
AGTGCCAGACAAACATATGAT GTGTARAAAACACACACATACACAAATATTTGTAACE T TW”T
GACCAAATGGGECCTCAAAGAT FTGAAACAAACAARAAGCTTTTCGATGGAARATATGTGGCGTGGAT

SValals

AGTATATTTCTATGGGTGGEE

GAGAAGATTTTTGTCTTTTGT

Cy(\n.]ﬂ_\bGGrTnm TTGETGCCTEETTTTATCACCTOTTCA uhf
ATAACCAGGAGAAGCCATTAAAAGCCACTGGTTATTTTAT

TTCATCAGGCAATTTTCGAG TiT TTCGETATTGTTTTTTITACAC Tﬁ|07TALATnnthCAP
CTTTAATAGGTGA THAAT”M CAG CMTA”ATTMN CCTGCATATACATTTTTCCATTTTATGCTCTAT
GATCTGAACAARAL GTATAAGATTTATGTCTACTGCTAAACATTGCTTAATTTTTTTGCT

>

CTTGATTTAAARAAAAGTTTTGTT CARAGCGCTATTGAATATTGCAATCTATATACTGTATTGEAT GGCT
TCTTTTGTCACCCTGATCTCCTATGTTACCAATGTGTATCGTCTCCTTCTCCCTAAAGTGTACTTAATCT
TTGCTTTCTTTGCACAATGTCTTTGETTGCAAGT CATAAGCCTGAGECARATAARAATTCCAGTAATTTCG

ARGA T””GCMGTTGGTCCTTTCCTﬁATAAAGAA“TAATillG‘TT”ALAAAAAHAAAAAAAHA(Siﬁ}EEYN()

{60306] >NM 001289398 1 Homo sapiens SWI/SNF related, matrix associated, actin dependent

regulator of chromatin, subtamily a, member 2 (SMARCAZ), transcript variant 5, mRNA

CTTGGAGAGGCGGAGGETGGAAACGAT GCGCAGGAGTTGGECTTGEGECTTTTTGTTTGCETGTCCCTGT T

ALC"rl T CATAATCATGGATCCCCTCIGCTTTGTGATACTGTGAACCACGCATAACAGCAATTCTTTACA
CCA GGTT’PGnAGAACGLU’”TG“ GCTGA PmmT”WuGAP”“ SCCGTCACGCAGTARAGATGTGGTT
GGC m\ 'CGAAGACGGCAATTTGCGAGGAAATGGAAGAGCAAGTACGCCTTAAGAAGCGAAAAAGACGAAGA.

AATuTCvnTAAAGATCV GChAAtJAAGXTGLJF“AKhAbLTHAGAAGAC“AGA:G(CGCCCTCL(GCTG
AGAAACTGTCACCAAATCCCCCCAAACT GACAAAGCAGAT JA“bGCTATCHTCCATA TGTGATAAR CTA
CAAAGATAGTTCAGGGCGACAGCTCACGTGAAGTCTTCATTCACGTTACCTTCAAGGARAGAATTACCAG

TACTATGAATTAATTAGGAAGCCAGTGGEA TW“LnnhhAAATnAAGGAAAUuhTTPG”nA“FAWAAGT"”‘

GGAGCCTAGGCGACCTGGAGAAGGAT GTCATGCTTCTCTGTCACAACGCT CAGACGTT CAACCT GGAGEG
ATCCCAGATCTATGAAGACTCCATCGTCTTACAGT CAGTGTTTAAGAGT GCCCGECAGAAARATTGCCARA
GAGGAAGAGAGTGAGGAT GAAAGCAAT GAAGAGGAGGAAGAGGAAGAT GAAGAAGAGT CAGAGT CCGAGG

CAAAATCAGTCAAGGTGAAAATTAAGCTCAATARAANMNCGATGACARAAGGCCGGGACAAAGGGAAAGGCAL
GAARAGGCCAAATCCAGGAAAAGCCAAACCTEGTAGT CAGCGATTTTCACAGCCATGAGGAGCAGGAT GAA
CGCTGAACAGTCAGAAGGAAGTGGGACGGATCATGAGTGATCAGTATGGACCTTTTTCCTTGGTAGAACTG
ARTTCCTTCCTCCCCTGTCTCATTTCTACCCAGTGAGTTCATTTGTCATATAGGCACTGGGTTGTTTCTA

TATCATCATCGTCTATAAACTAGCTTTAGGATAGTGCCAGACAAACATATGATATCATGGT GTAARARAC
ACACACATACACAAATATTTGTARCATATTGTGACCAAATGGGCCTCAAAGATTCAGATTGAAACARACA

AAAAGCTTTTGATGGAAAATATGT CGGT CCATAGTATATTTCTAT GEGTGEETCTAAT TTGGTAACGETT
TGATTGTGCCTGETTTTATCACCTGTTCAGATGAGAAGATTTTTGTCTTTT GTAGCACTGATAACCAGEA
GAAGCCATTAARAGCCACTGETTATTTTATTTTTCAT CAGGCAATTTTCGAGGTTTTTATTTGTTCGETA
TTGTTTTTTTACACTGTGETACATATAAGCAACT T TAATAGGT GATAAAT GTACAGTAGT TAGATTTCAL
CTGCATATACATTTTTCCATTTTATGCT CTATGATCT GAACABAAGCTT T T TGAATTGTATAAGAT T TAT
GTCTACTGTAAACATTGCTTAATT T TTTTGCTCTTGAT TTAAABAAAAGT TTTGCTTGAARGCGCTATTGA
TATTGCAATCTATATAGTGTATTGEATGGCTTCTTTTGTCACCCTGATCTCCTATGTTACCAATGTGTA
TCGETCTCCTTCTCCCTARAGTGTACTTARTCTTTGCTTTCTTTGCACAATGTCTTTGGTTGCARGTCATA
AGCCTGAGGCAAATAAAATTCCAGTAATTTCGAAGAATCTGETGTTCETGCTTTCCTAATAAAGARATAR
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TTTAGCTTGACAAAARAAAAAAALAA (SEQ ID NO: 4).
1803¢7] >NP 0012763251 probable global transcription activator SNF2L2 1soform a [Homo

sapiens]

=

STPTDPGAMPHPGPSPGPGPSPGPILGPSPGRPGEPSPGSVHSMMGPSPGPESVIHPMPTMGSTDEPQEGM
HOMHKFPI UFTHUKCIVFPTHCCVA(GTGMRPPHPGMGFHU: MDOHSOGYMSPHPSPLGAPEHVSSPMSG
(

GGPTPPOMPPSQOPGALIPCGDPOAMSOPNRGPSPESPVQLHEQLRAQI LAYKMLARGOPLPETLOQLAVOGKR
TLPGELOQOCOOOOQOQ0COOQQQQQC00OPQOOPPOPOTOOQQOPATVNYNRPEGPGPELSGPSTPOKLPY
PAPGGRPSPAPPAAAQPPAAAVPGPSVRPOPAYGOPSPVLOQLOORKOSRISPIQKPQGLDPVEILQEREYRL
yARI{HP “Ehh'LPGSLPPDLRTYAm‘ ELKALRLLNFQROLROEVVACMRRDTTLETALNSKAYRKRSKR

LRSIL SHAKDEFREYHRSVAGKIQKLSKAVATWHANTERE
KVDRRLAV*L OTDEYVANLTNLVWEHRKQAQAAKERKKERR
SDLPVEVTHTETGKVLFGPEAPKASQLDAWLEMNPGYEVA
LLDPNSEEVSERDAKCIIETARKQDVDDEYSMQYSARGSQS
YLMEHK

YVTVAJAISFPV KQSALMIRG L fQ QVLﬁMMVou¢NNVMkGILAD<VGJCK IQTIALLT
RLNGEPYLIIVPLSTLSNWTYEFDRKWAPSVVKISYKGTPAMRRSILVEQLRSGRINVLLTTYEY L
AKIRWRKYMIVDEGHRMENHHEHCRLTOVINTHYVAPRRILLTGTPLONRLPEL WAHJRELLE‘
WFNAPU%MTGER”DLREE“Fl;ILRRL‘K”LPk“LLRRLKKh””%“LPEK”ZXV1VLD
MOAKGILLTDGSEKDKEKGKG GAKTLV\WTMQLhKLCNF (
RFELLDRILPRLRATNHRVLLECOMT STMTIMED PFPRFHATRLDuTTKuﬁPPTPLIKKFN“PCSQYF
TFLLSTPAGGLGTNLQDRDMVVLFDSDWRPHQD;VIQPPA IRIGOONEVRVLRLCTVNSVEEKI LAAAKY
KLNVDOKVICAGMEDOKSSSHERRAFLOATLEHEEENEE EDEVQ“LE“LMQMlAkAE’E‘DLT)?MLVJQ
RREDARNPKREKPRIMEEDELPSWITKDDAEVERLTCEEEEEKIFCRGIRORRDVDY SDALTEKQWLRATE
DGNLEEMEEEVRLKKRKRRENVDKDPAKEDV MKAKARRURPPAEBT SPNPPRLTKOMNATIDTVINYEREDR
CNVERVPSNSQLEIEGNSSGROLSEVEIQLPSRRKELPEYYELIRKPVDEFKKIKERIRNHKYRS LGDLERD
VMLLCHNAQTENLEGSQIYEDS IVLOSVFKSAROKIAKERESEDESNEEEEEEDEEESESEAKSVKVKIK

LNKKDDKGRDKGKGKKRPNRGKAKPVVSDFDSDEEQDEREQSEGSGTDDE (SEQ ID NO: 5).
{00308] >NP_620614.2 probable global transcription activator SNFZL2 isoform b [Homo sapiens]

MSTPTDPGAMPHPGESPGPGPSPGPILGPSPGPGPSPGSVHSMMGPSPGPPSVSHEMPTMGSTDFPCEGM
HOMHKPIDGIHDKGIVEDIHCGSMEGTGMRPPHEPGMGPPQSPMDOHS qGYM:PHLQP.AKPFHVS’:FMu
GGPTPPOMFPES UPGHLIPUDPQHMDQﬁNRGESPFSDVQLBQLRtQTLAYKMLMxGQPIPJT QLAVOGK
TLPGLOQO QﬁO“QQQ”QﬁO“QQQ”QﬁOPQQQPDﬁ9‘TQQ,QQQALVJYMIDSCD”PEL SGPSTP 'RJQV
PAPGGRPSPAPPAAAQPPARAVPGPSVPOPAPGQPSPVLOLOOQKOSRISPIQKPOGLDEVEILOEREYRL
QARIAHRIQELENLPGSLPPDLRTKATVELKALRLLNFOROLROQEVVACMRREDTTLETALNSKAYKRSKR
TLREARMTEKLERKQOKIEQERKRROKHQEYILNS ILOHAKDEKE YIRuVﬂ ICKRLSKAVATWHANTERE
‘YK”T&R*:Yh?MRBLMAhf*E@YQYLLDQRK DRRLAYLLOOTDEYVANLTNLVWEHKQAQAAKEKKKRR
RRKKKAEENAEGGESALGPDGEPIDESSOMSDLPVRKVTHTETGKVLEGPEAPKASQLDAWLEMNPGYEVA
PRSDCEEbDSDY”EL)”hh”‘SRQ”Th“KlQL PNSEEVSEKDAKQITETARKQDVDDE VSMQVKAPUQQC
YYTVAHATISERVEKQSALLINGTLKHYQLOGLEWMVSLYNNNLNGTI LADEMGLGKTIQT
RLN (zP‘\.’LI T\IYDIMJTLS]\ WIYERDE 'T/‘APC VKISYRKGTPAMRRS x\/'PQLRSCKF\I"LLTmY YL
ARTRWKYMIVDEGHRMENHECKLTOVENTHYVAPRRILLTGTPLONKLPELWALLNFLLPTT
OWENAPFAMTGERVDLNEEETTI LI TRRLEKVLRPELLRRLERKEVESQLPERVEYVIKCDMSALOKT ]
MQAKBLLLF?057KDK&ChubﬁK“LMV“IVQLQKT”quYMF“hlhhsEALhLuv'bP”rhuA”LXR‘S
KFELLDRILPKLRATNHRVLLECOMT SIMT IMEDYE NFRRFL (LRLDGTTESEDRAALLEKENEPGSQYF
ITFPLLSTRAGGLGLNLOAADTVVIFDSDWNPHODLOAQDRAHRI GQUNEVRVLRLCTVNSVEERI LAAAKY
KENVDORVIQAGMEDOKSSSHERRAFLOATLEHEEE DEE““hVUWD&m NOMIARREEEFDLEMRMDMDE
RREDARNPKRKPRLIMEEDELPSWIIKDDAEVERLTCEEEEEKTI FGRGSRORRDVDY SDALTEROWLRATE
DGNLEEMEEEVRLEKERKRRRNVDEDPAKEDVEKAKKRRGRPPAEKLSPNPPRLTKOMNATIIDTVINYKDS
SGROLSEVFIQLPSRRKELPEYYELIRKPVDPRKKIKERIRNHKYRSLGDLEKDVMLLCHNAQOTEFNLEGSQT
YEDSIVLOSVEKSARQKIARKEEESEDESNEEEEEEDEEESESEAKSVEVRKIKLNKKDDKGRDKGKGKKRP

NRGKAKPVVSDFDSDEEQDEREQSEGSGTDDE (SEQ 1D NO: 6).
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180309] >NP _001276326.1 probable global transcription activator SNF2L2 1soform ¢ [Homo

sapiens]

MSTPTLPGAMPHPGPSPGRGPSPGPTILGPSPG PSPGPPRSVSHPMPTMGSTDFPOEGM
HOMHKPIDGTHDKGIVEDTHCGSMKGTGMRPPE OHSOGYMSPHPSPLGAPEHVSSPMSG
GBEPTPPOMPPSOPGALI PGDPOAMSOPNRGE SPF s*)‘f HOL}<A T LAYKMLARGOPLPETLOLAVOGKR
T LPGLOOOCCOO0000000000000000 PP PO POTO0000PALVNYNRPSGPGPELS GP STPOKLEY
PAPGGRPSPAPPAAAQPPAAAVPGESVPOPAPGOPS PVLOLOOKOSRISPIQKPQGLDPVEI LOEREYRL
OARIAHRIQELENIPGSLPPDLRTKATVELKALRLLNFOROLROEVVACMRRDTTLETALNSKAYKRSKR

QTLREARMTEKLERKQQOKIEQER
th””h%IEthMPkLMA&iEf"’
RREKKAEENAEGGESALGEPDGEP
PRSDSEESDSDYE FEDFFEESSRQ
YYTVAHAISERVEKQOSALLINGTL

EYINSILO ﬁﬁBDFK?YﬁPQVACKT“VLQBAN?IWHARTFRF
KKDRRLAYLLOOTDEYVANLTNLYVWEHKQAQAAKEKKEKR

MSDLPVEVTHTETGE rPhAQLASQLDAWLhMNPGVEVC
KL LLDPNSEEVSEKDZ ETAKQDVDDEYSMOYSARGSQS
LOGLEWMVSLYNNNLNGLLADEMGLGKT TCiTKLITYINFBW
RLNUPYL:TVPLQTLCRWFY“FD{M* ’TKISVVGTPAMRPQLVPQLISU KENVLLTTYEYLIKDKHIL
AKIRWKYMIVDEGHRMEKNHHCKLTOVD LI\ EERTILITRRLHEKVLREE LEKKEVESQLPERVEYVIKC
DMBALQKILYREMOQAKGILLTDGSEKD EhubﬁKWLN'“lNQLQKT”Ii PYMEQHIEESFAERLGYSNG
VINGAELYRASGKFELLDRILPELRATNHRVLLEFCOMT SLMT IMEDY FAFRNFLY LRLDGTTRESEDRAAL
LRKENEPGSQYFIFLLSTRAGGLGLNLOAADTVVIFDSDWNPHODLOAQDRAHRI GQOUNEVRVLRLCTVN
SVEEKIL xthY\LJVDCKVTOAGMFDUTSS“”ERRAFMQAI IEEENEEEDEVPDDETLNOQMIARREE
EFDLFMEMDMDRRREDARNPKRKPRIMEEDELPSWITKDDAEVERLTCEEEEEKIFGRGSRORRIVIYSD
ALTERKOWLRATEDGNLEEMEEEVRLEKERKRRRNVDEKDPAKEDVEKAKKRRGRPPAEKLSPNPPRKLTKOMN
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z IIDTVINYKDSSGROLSEVFIQLPSPRKELPEYYELIRKDY /PF}\KTKERTPT\THKVRS: GDLEKDVMLLCH
IAQTFNLEGSQIYEDSIVLOSVFKSARQKIAKEEESEDESNEEEEEEDEEESESEAKSVEVKIKLNKEDD
KGRDKGKGKKRPNRGKAKPVVSDFDSDEEQDEREQSEGSGTDDE {SEQ ID NO: 7).

{60310] >NP 0012763271 probable global transcription activator SNF2L2 1soform d [Homo
sapiens]

MWLATEDGNLEEMEEEVRLKKRKRRRNY AREDVEKAKKRRGRPPAERKLSPNFPKLTK

INYKDSSGROLSEVEIQLPSREKELPEYYEL *EFVUFYVTKER¢RWHKYR LGPLEBDJWI~'
LEGSQIYEDSIVLOSVERSARCKIAKREERE E Wmwhh“”EE””ShSEAthKVKlKLNKKDJ&GRDM‘

KGKKRPNRGKAKPVVSDFDSDEEQDERECSEGSGTDDE {(SEQ ID NO: 8).
SAMARCA4
{060311] >NM 0011288491 Homo sapiens SWUSNF related, matrix associated, actin dependent

regulator of chromatin, subtamily a, member 4 (SMARCA4), transcript variant 1, mRNA

GGCGGEEGAGECHGCCGEGAAGTCGACEGCG

c TGCAGGAGGCCACTGTCTGCAGCTCCCGET
GAAGATGTCCACTCCAGACCCACCCCTGGEC

-

=

cc
TCGGCCAGGETCCTTCCCCGEECCOT GG
2CCGGGCTCCGCCCACAGCATGATEGGGCCCA
A ”Lb SAGGGTACCCTCAGGACAACAT
ATGTCGGACGACCCGCGCTACAACCAG
=G

CGGLEGCT
GGP \CTCC
-
\_.

CoTC

TC””“TGGAG””A’”CTC”GCCCFAC“’C~

=

2

ey

TCC
C””CAUuuFCCCLCTCACCPb"'. C CCCACCCAGE
GCACCAGATGCACAAGCCCATGGAGTC \TGAGAAGGG

ATGARAGGAATG CCvMTaCGTTv! TGCTGGGAT CCCCCGCCCAGCCCCATGGACCAGC
ACTCCCAAGGTTA CCCLTCGJCCCTGGGTCCC CTGAGCATGCCTCTAGTCCAGTTCCAGCCAGTGECCC
GTCTTCGGGGCCCCAGATGTCTTCCGEECCAGGAGGETGCCCCECT GGATGETGCTGACCCCCAGGCCTTG
GGGCAGCAGAACCGGGGCCCAACCCCATTTAACCAGAAL LAU‘ICvﬁCLAGCFCAGAUCICA TLAHUQ
CCTACAAGATGCTGGCCAGGEG AGCCCCTCCCCGACCACCTGCAGAT \
GATGCCCGGGATGCAGCAGCAGATGCCAA GCTMCCTCCACCVAV‘CTGTCVgCMACApG]CCCCGCuVT
GGCCCTGGCCCTGECCCCEECCCEEETCCCGECCCGECACCT CCAAATTACAGCAGGCCTCATGGTATGG
GAGGGCCCAALC TCﬂClC”CCCAGGA””“T“’C“”” -CCCCCCGGGATGCCAGGCCAGCCTCCTGGAGS
GCCTCCCAAGCC eler ATCGCGAATGCTGCTGCCCCCACGAGCACCCCTCAGAAGTTG
£\ 'VC,VVFCAuCpnAF~ iECC;VFF\u,pVVFTHVCbJVFPA CCCGCCGCCTCGCCCGETGE
TﬁCChJCGLAGACCCAGTCCCCuz GCAGCCGGCCCAGCCCECGCCCATEETGCCACTGCACCAGAAGT

T
GAGCCGCATCACCCCCATCCAGAAGCCGLGEGGECCTCGACCCTETGEGAGATCCTGCAGGAGCGCGAGTAC
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AGGCTGCAGGCTCGCATCGCACACCGAATTCAGGAACTTGAARACCTTCCCEGETCCCTGGCCEGGEGATT
TGCGAACCAAAGCGACCATTGAGCT CAAGGCCCT CAGGUTGCT GAACTTCCAGAGGCAGCTGCGCCAGGA
GCTGGTGETGTGCATGCGHAGGGACACAGCECTGGAGACAGCCCTCAATGCTAAGGCCTACAAGCGCAGC

ARAGCGCCAGTCCCTGLGCGAGGLCCCGCAT CACTGAGAAGCT GGAGAAGCAGCAGAAGAT CCAGCAGGAL
GC

CAAGCGCCGE ',;k,;\ibf-\]\(‘ru-‘;k,(‘]\\u\ AATACCTCAATAGCATTCTCCAGCATGCCAAGG I\T—'Tk,f-\]\(‘(‘rt\l‘MA
TCACAGATCCGETCACAGGCAAAAT CCAGAAGCTGACCAAGGCAGT GGCCACGTACCATGCCAACACGGAG
CC ~GAGCAGAAGAAAL ACAACLHJCC ATCGAGAAGGAG& GCA "’C—:C""SA GCT CATGGCTGAAGATGAGG

GGEGTACCGCAAGCTCATCGACCAGAAGAAGGALC GGCCTACCTCTTGCAGCAGACAGACGA
"'I "”C”"iGCrlnh(_( TCA ’G(_. \"’:Cr\b\/ CAl GCCCZ—XC; f“Cr("‘Al—\L:mAC:A‘AJ—\}\AGAAG
AARAANGARAAAGAAGAAGGCAG VT GCAGAAGGACAGACGCCTGCCATTGGGCCGGATGGCGAGCCTC
TGGACGAGACC? LGCC.Z\.GATGZA GCGA ,CT CGGETGAAGGTGATCC k»cTCvaJZ\ GTGGGAAGATCCTCAC

AGGCACAGATGCCCCCAAAGCCEEGCAGCTGEGAGGLCTEECTCGAGATGAACCCEEGETA TCrLAC—;l‘H"""
CCGAGGTCTGATAGCTGAAGAAAGTGGCTCAGAA CAP AGGAAGAGGAGGAGGAGGAAGAGCAGCCGCAGG

CAGCACAGCCTCCCACCCTGCCLET GGAGCAGAAGAAGAAGATTCCAGAT CCAGACAL "‘Gr\l hC‘CT"'”L
TGAGGTGGACGCGCGGCACATCATTGAGAATG 1“7 GCAAGATGTCCATGATGAATATGGCGTGETCCCAG
GCCCTTGCACGTGGCCTGCAGT CCTACT x'TV\, GTGGCCCATGCTGTCACTGAGAGAGTGGACAAGCAGT
CAGCGCTTATCETCAATGETGTCCTCAAACAGTACCAGAT CAAAGCTTTGCGAGT GGCTEETGTCCCT

CAACAACAACCTGAACGGCATCCTGGLLGACGAGATGGGCCTEEGGAACGACCAT CCAGACCATCGCGLTC

ATCACGTACCTCATGGAGCACAAACGCATCAATGGECCCTTCCTCATCATCETGCCTCTOTCAACGLTET
CCAACTGGGCETACGAGTTTGACAAGTGGGCCCCCTCCGTGGTGAAGGTGTCTTACAAGGGATCCCCAGC
AGCAAGACGGGCCTTTGTCCCCCAGCTCCGEAGT GEGAAGTTCAACGTCTTGCTGACGACGTACGAGTALC

ATCATCAAAGACEH GCACBMCCT;GC“AACﬁ”CC”mTC AACMALA“” TTGTGGACGAAGGTCACCGCA
TGAAGAACCACCA GCAA(‘T hF‘”PG TGGCACCCCGCCGCCTGCTGET
GACGG TCAACTTCCTGCTGCCCACCATC
TTbAAbA\FTnpAGCAC ﬁTCbn\Fz TGGTTTAACGCACC. jTGCb \TGACCGGGGAAAAGGTGGACC
TGAATGAGGAGGAAACCK,TCTCATCATCCp\V:TCTCCALAAAG GCTGCGGCCCTTCTTGCTCCGALG

ACTCAAGAAGGAAGT CGAGGCCCAGTTGCCCGAAAAGGT GGAGTACGTCATCAAGTGCGACATGTCTCECG

CTGCA GC(»A '?‘GC‘T"'”"CCGCC \CATGCAGGCCAAGGGCETECTGCTCACTCGATGECTCCGAGAAGGACA
AGAAGGGCAAAGGCGGCACCAAGACCCTGATGAACACCAT CATGCAGCTGCEGGAAGATCTGCAACCALCCC
CTACATGTTCCAGCACATCGAGGAGTCCTTTTCCGAGCACTTGGGETTCACTGGCGGCATTGTCCAAGEG
CTGGACCTGTACCGAGCCTCGEETAAATTTGAGCTTCTTGATAGAATTCTTCCCAAACTCCGAGCAACCA

ACCA LAAAGT"”‘TC”“"’C—:T'“’“ICC“ ARNTGACCTCCCTCATGACCATCATGGAAGATTACTTTCGCGTATCG

CGGCTTTAAANTACCTCAGGCTTGATGGAACCACGAAGGLEGAGGACCEGGGCATGCTGCTGAAAACCTTC
AMNCGAGCCCGGCTCTGAGTACTTCATCTTCCTGCTCAGCACCCGEGLTGGLEEGLTCGGECTGAACCTCC
AGTCGGCAGACACTGTGATCATTTTTGACAGCGACTGGAAT CCTCACCAGGACCTGCAAGCGCAGGACCG

AGCCCACC JCZ\ TCGGGECAGCAGAACGAGGTGCGETETGCTCCGCOTCTGCACCGT CAACAGCET GGAGGAG
ARGATCCTAGCTGCAGCCAAGTACAAGCTCAACGT GG ”"ACHAC—:C"”G TCCAGGCCGECATGTTCGACC
AGAAGTCCTCCAGCCATGAGCGGCGCELCTTCCTGCAG CACGAGCGAGCAGGATGAGAG
CACGACACTGCAGCACGGGCAGCGGCAGTGCCAGCTT CGCCCﬁCACTGCCCCTC
SGAGGAGCCACCTCTAAAGGA
TCGCCCGGECACGAGGAGGAGTTTGATCTGTTCA GCGC T‘CCACLTGGA ,CGLZ\GG ,C\,(:u ETa GGC\,\,
CAACCCCAAGCGGAAGCCGUGCCTCAT GGAGGAGGACGAGCTCCCCTCOET GGATCATCAAGGA CC—:AC"’”‘"
GAGGTGGAGCGGCTGACCT GTGAGGAGGAGGA CGﬁJ»‘AAGAlL“"”LU" f“(‘C‘l"’ GC ‘CCCGCLﬁ CGCAAG

[G
C

r\
\
fele
TS

AGGTGGACTACAGCGACT CACTGACGGAGAAGCAG TGS TCCATGA
CACAGCCAGCAGTGTGGCACGTGGGCTACAA TC”‘LAC‘CGTG \,k,T‘T\/AC‘ TLS'\JAC‘A\MTLnA TCARAG
GCCATCGAGGAGGGCACGCTGGAGGA TxTC\,]u GAGGAGGETCCGGCAGAA TxJL»LxTCATC]\CCCAAG GCA
AGCGAGACAGC GAC"" “CGC CCTCCACCCCGACCACCAGCACCCGCAGCCGCGACAAGGACGACGAGAG
CAAGAAGCAGAAGE GCGGGCGGCLGECCTGCCEAG AAZA CTCTCCCCTAACCCACCCAACCTCACCAAG
AAGATGARAGAAGA T“"‘“L:ruhl‘ SCCGTGATCAAGTACAAGGACAGCAGCAGCTGGACGTCAGCTCAGCGAGG

TCTTCATCCAGCTGCCCTCGCGAAAGGAG .;TG ) Z'CGZ‘C FACTACGAGCTCATCCGCAAGCCCGTGGACTT
CAAGAAGATARARAGGAGCGCATTCGCAACCACAAGTACCGCAGCCTCAACGACCTAGAGRAAGGACGT CATG
CTCCTGTGCCAGAACGCACAGACT l"l’"AAL 'l GGAGGGCTCCCTGATCTATGAAGAC! “C’JA CETCTTGC

AGTCGGTCTTCACCAGCGTGCGECAGARAAT CCGAGAAGGAGGAT GACAGT GAAGELCGA \GAGTGAGGA
GGAGGAAGAGGGCCAGGAGGAAGGCTCCCGAATCCGAATCTCGGTCCETCAAAGTGAAG A;I'LJ—\_AC STTGGC
CGGAAGGAGAAGGCACAGGACCGGECTGAAGGGECGGLCGELGECEGCLGAGCCGAGGETCCCCAGCCAAGC

CGETCGTGAGTGACGATGACAGT GAGGAGGAAL J\Gh SCAGGACCGCTCAGGAAGT GGCAGCGAAGAAGA
CTGAGCCCCGACATT CCAGTCTCGACCCCGAGCCCCTCGTTCCAGAGCTGAGAT GGCATAGGCCTTAGCA
GTAACGGGTAGCAGCAGATGTAGTTTCAGACTTGGAGTARAACTGTATAAACANAAGAATCTTCCATATT
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TATACAGCAGAGAAGCTGTAGGACT GTTTGTGACTGGCCCTGTCCTGGCAT CAGTAGCATCTGTAACAGC

ATTAACTGTCTTARAGAGAGAGAGAGABAATTCCEAATTGGEEAACACACEATACCTGTTTTTCTTTTCC
GTTGCTGGCAGTACTETTGCGCCECA GTTT””‘AC' CACTGTAGTTAACTGTGGATGCATGTGCETCACCS
TCCACTCCTCOTACTGTATTTTATT GEACAGET CAGACTCGLOGEGEEC! ""‘Gcm@r""“ TETCAGTGT

CACTGGATGTCAAACAGTAATARATTAAACCAACAACARAACGCACAGCCARARARAAAA (SEQ ID NG: 9),

{060312] >NM 001128844 1 Homo sapiens SWUSNF related, matrix associated, actin dependent

regulator of chromatin, subfamily a, member 4 (SMARCA4), transcript variant 2, mRNA

GCCGLCGCGETGUTGAGGGGEAGGGGAGCCGECGAGCGCGLEGCGLAGCELEGGECECEEETGELG
CGCETETGTETGAAGGGEGEEGET @TGGVFHAquu\G JGGCGCGCQCGCGAGGbTTCCCCTCGTTTGGC
GGCGEGCEECGELCTTCTTTGTTTCETGAAGAGAAGCGAGACGCCCATTCTGCCCCCGGCCCCECGCEGAL
GC“”GCGGAC””GCd”GCAA”r””h@””CCﬂCG sCGGCTCCTGCGTCTCGCCCTTTTGCCCAGGCTAG AG
TGCAGTGETGCGETCATGGTTCACTGCAGCCTCAACCTCCTGGACT hQC“ GAGGCCACTGTCTGCAGC
TPwVGTuApCATGTbCPCTCCAGACP CACCCCTGGECEEAACTCCTCGGCCAGGTCCTTCCCLGGGCCT
GCCCTTCCCCTGGAGCCATGCT GGGECCCTAGCCCGGETCCCTCGCCEGEECTCCGLCCACAGCATGATGG
GCCCAGCCCAGGGCLCGCCOTCAGCAGGACACCCCATCCCCACCCAGGGECOTGGAGGETACCCTCAGGA
T””ALCAGAM”CAﬂAACCCC.TGGA”MLCA”GCATbA AAGGGCATGTCGGACCACCCGCGCTAC
GGGGCCATGCTGGEGATGGEECCCCCGCCCAGCCCCATEE
CGbJGG;TCTGﬁGFATG/bTCTAGTCCHﬂTT "CAGCCAG
TGGCCCGETCTTCGE GG,CVLPFA;GT\¢T CGGGCCAGGAGGT GCCCCGLTGGATGETGCTGACCCCCAG
GCCTTGGGGCAGCAGAACCGGEGECCCAACCCCATTTAACCAGAACCAGCT GCACCAGCTCAGAGCT CAGA
TCATGGCCTACAAGATGCTGGCCAGGEGGCAGCCCITCCCCGACCACCTGCAGATGGCEETGCAGGGLAA
GCGGCCGATGCCCEEEATGCAGCAGCAGATGCCAACGCTACCTCCACCCTCGGTGTCCGCAACAGGACCC
GGCCCTGGCCCTGGCCCTGGCCCCGECCCGEETCCCGGLCCGGCACCTCCAAATTACAGCAGGCCTCATG
GTATGGGAGGGCCCAACATGCCTCCCCCAGGACCCTCGEECETGCCLCCCGEGAT GCCAGGCCAGCCTCC
TGEGAGGGCCTCCCAAGCCCTGGCCTEAAGGACCCATGGCGAATGCTGCTGCCCCCACGAGCACCCCTCAG
AAGCTGATTCCCCCGCAGCCAACGGGLCCGCCCTTCCCCCGCECCCCCTGCCETCCCACCCGCCGCCTCEE
CCETGATGCCACCGCACGACCCAGTCCCLCCGLECAGCCGGCCCAGCCCGCGLCCATGETECCACTGCACCA
GAAGCAGAGCCGCATCACCCCCATCCAGAAGCCGLGGGGCCTCGACCCTGT GGAGAT CCTGCAGGAGLEC
SAGTACAGGCT zCﬂGG,TCGLA.JGCALA CGAATTCAGGAACTTGAAAACCTTCCCGGETCCOTGEECE
GGGATTTGCGARACCARAGCGACCATTGAGCTCAAGGCCCTCAGGCTGCT GAACTTCCAGAGGCAGCTGCG
CCAGGAGGTGGTGETGTGCATGCGCAGGGACACAGUGCTGGAGACAGCCCT CAATGCTAAGGCCTACAAG

GGAGA

AR
AACCAGAT Gr\th(_rC‘AJ{TU\J\J(_m TGCGGETC
ACCAGCACTCCCAAGGTTACCCCTCGLC

(I)

~
s
=
ALA

G‘

(")(")v'),,D‘

f) f)

CGCAGCAAGCGCCAGTCCCTGCECGAGGCCCECATCACTCAGAAGCTGGAGAAGCAGCAGAAGATCGAGC
AGGAGCGCAAGCGCLGGCAGAAGCACCAGGAATACCTCAATAGCATTCTCCA GCATG.;CAAGGATTTCAA
Cu]\TATCACT\G VTCCGTCACAGGCAAAAT CCAGAAGCTGACCAAGGCAGTGGCCACGTACCATGCCAAC

ACGGAGCGGEAGCAGAAGAAAGAGAACGAGCGGATCGAGAAGGAGCGECAT GCGGAGGC“CATCG(”TF WAG
ATGAGGAGGGETACCECAAGCTCATCGACCAS AA “AAG QALA AGCGCCT GCiCTAC CTCTTGCAGCAGAC
ACGACCGAGTACETGGCTAACCTCACCGAGCTGETG rCrf“ \GCACAAGGCTCCCCAGGTCECCAAGGAGAAA
AAGAAGAAAANAGAAAAAGAAGAAGGCAGAAAATGCAGAAGGACAGACGCCTGCCATTGGGECCGGATGGELG
AGCCTCTGGACGAGACCAGCCAGATGAGCGACCT CCLC T‘G ANGGTGATCCACGTGGAGAGTGGGAAGAT
CCTCACAGGCACAGATGCCCCCAAAGCLGGGECAGCTGGAGGCLTGECTCCAGATGAACCLGGEETAT GARA

C—:’l’A'SCT CCGAGGTCTGATAGTGAAGARAAGTGGCT CAGAAGAAGAGGAAGAGGAGGAGCGAGGAAGAGCAGT

CGCAGGCAGCACAGCCTCCCACCOTGCCCET GCGAGGCAGAAGAAGAAGATTCCAGATCCAGACAGCGATGA
Ck, 'CTCTGAGGTGGACGCGCGGCACATCATTGAGAAT GCCAAGCAAGAT GTCCATGATGAATATGG G

TCCCA ,CCVC”—‘GCA\, GTGGCCTGCAGTCCTACTATGCCGTGGCCCATGCTETCAL TC!\,UJ 1(7\ STGGEACA
zﬁGg,]‘xGTC;LJ GCTTATGCETCAATGGTGETCCTCAAACAGTACCAGAT CAARAGGETTT
CCTGTACAACAACAACCTGAACGGCATCCTGGCCGACGAGATGEGCCT GGGGAS
GCGLTCATCACGTACCTCATGGAGCACAAACGCATCAATGGGCCCTTCCTCATCA '”Lu. u(‘(“""‘T CTCAA
CGCTGETCCAACTGGGLGTACGAGTTTGACAAGTGGGCCCCCTCCGTGLGTGAAGETGTCTTACAAGGGATC
CCCAGCAGCAAGACGGGCCTTTGTCCCCCAGCTCCGGAGT GGEAACTTCAACGTCTTGCTGACGACGTAC
GAGTACATCATCAAAGACAAGCACAT CCTCGCCAAGATCCGTTGGAAGTACATGATTGTGGACGAAGGTC

ACCGCATGAAGAACCACCACTGCAAGCTGACGCAGGTGCTCAACACGCACTATGTGGCACCCCGCCGCCT

GOTGCTGACGEGCACACCGCTGCAGAACAAGCTTCCCGAGCTOTGGGCELTECTCARCTTCCTECTGOCC
ACCATCTTCAAGAGCTGCAGCACCTTCOAGCAGTGGTTTAACGCACCCTTTGCCATGACCGEEGARAAGS
TGGACCT CAATGAGEAGEAAACCATTCTCATCATCCGECETCTCCACARAGTGCTECGGCCCTTCTTEOT

CCGACGACTCAAGAAGGAAGT CGAGGCCCAGTTGCCCGARAAGET GGAGTACGT CATC!\J\GTCCJ“ ATG
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TCTGCGECTGCAGCGAGTGCTCTACCGCCACATGCAGGCCAAGGGCETGCT GCTCGACTGATGGCTCCGAGA
AGGACAAGAAGGGCAAAGGCGGCACCAAGACCCTGA TCHACA""TI ATGCAGCTGCGGAAGATCTGCAA
CCACCCCTACATGTTCCAGCACATCGAGGAGTCCTITTTCCCGAGCACTTGGEETTCACTGGCGECATTGTC

CAAGGGCTGGACCTETACCGAGCCTCGGGTAAATTTGAGCTTCTTCGATAGAATTCTTCCCAAAL l‘(‘(‘"ZAG
CAACCAACCACAAAGCTGCTGCTGTITCTGCCAAATGACCTCCCTCATGACCAT CATGGAAGATTACTTTG

TF—\T‘CC\,(:GCTT‘T ARATACCTCAGGCTTGAT GGAACCACGAAGGCGGAGGACCGEGGCATGCT :rCTGP\,.Z\}‘x
CARCGAGCCCGGCTCTGAGTACTTCATCTTCCT GCTCAGCACCCEEECT GGGEEE T"""CCI
CCAGTCGGECAGACACTGTGAT CATTTTTGACAGCGACTGGAATCCTL AC CAG ”LC TGCAAGCEL
.CGA(»‘ CCCACCGCATCEGGCAGCAGAACGAGETGCGTGTECTCCGE CGTCAACAGC 'L‘Cr
GAAGATCCTAGCTGCAGCCAAGTACAAGCTCAACGTGGACCAGAAGTT CAG (‘f\,u sCATGET
F C’Z\AGTCCTC ChCCj\r‘Gh ,CGFCG&,GC\MTCCT‘GCAG(”CC]\TC\,TG AGGAGCAGGEA

GGCAGCGGCAGTGCCAGCTTCGCCCACAL ""‘CCCCT’”‘(JL\,AGCC""

;.

;w>

2

GTCAACCOC GEAGGAGCCACCTCTAAAGGAGGAAGACGAGGTGCCOGACGACGAGACCETCAACC
AGATGATCGOCCGGUACEAGGAGCAGTTTE Cl,[an ATGCACCTGGACCECAGGCECCAGGA
GGCCCECARCS GCCT G CGAGCTOOCCTCETGEATCATCARGGAC
GACG c\,nr;r:' CTGACCTGTGAGGAGEAGGAGEAGAAGATGTTCGGCCETGECTCCCGOCACT

GCAAGGA _—:bi TCAC lC—:h""GA SAAGCAGTGGCTCAAGGCCATCGAGGAGGGCACECT
GGAGGAGATC ‘,C(»‘ SCAGAAGAAATCATCACGGAAGCGCAAGCGAGACAGCGACGCCEEL
TCCTCC (/L/ CAGCACCCGCAGCCGCGACAAGGACCGACGAGAGCAAGAAGCAGAAGAAGCGELG
GGCGEGCCGT ?TGC‘P-vlsG]‘“KCTCT‘C,'L,'\/\,Tz\zu,f,k,fxc CAACCTCACCAAGAAGATGAAGAAGATTGTGGA
TGCCGE] 'GATCAAGTACAAV( ACP,G CAGCAGTGGACGTCAGCTCAGCGAGGTCTTCATCCAGCTGCCCTCG
CGAAAGGAGCTGCC AGCTCATCCGCAAGCCCGTGGACTTCAAGAAGATAAAGGAGCGCA
TTCGCAACCACAA CAACGACCTAGAGAAGGACGTCATGCTCCTETGCCAGAACGCACA
GACCTTCAACCTGGAGE C’J"I'LL/ »‘rA‘I‘CTA SAAGACTCCA T"’”T TTGCAGTCGETCTTCACCAGCETG
CG SCAGAAAATCGAGAAGGAGGAT GACAGT GAAGGCGAGGAGAGT GAGGAGGAGCAAGAGGGLCGAGGAGG
AGGCTCCGAAT CCCAATCT‘CCGTLCC CAAAGTGAAGATCAAGCTT GGCCGGAAGGAGAAGGCACAGGA
CCG”‘ ST GAAGGGECGGCCEECEGLGGCLGAG C(‘G \GGGTCCCCAGCCAAGCCGGETCGTCGAGTGACGATGAC
AGTGAGGAGGAACAAGAGGAGGACCGLTCA Aﬁd’T‘Cr GCAGCGAAGAAGACTGAGCCCCGACATTCCAGT
CTCGACCCCGAGCCCCTCETTCCAGAGCTGAGATGGCATAGGCCTTAGCAGTAACGGGTAGCAGCAGATG
TAGTTTCAGACTTGGAGTAAAACT GTn’F‘]—" A C\Z‘V«AGAAT‘CTTCC‘A ATTTATACAGCAGAGAAGCTGTA
GGAC T(?T—‘TCTG]ACTGGCCC GTCCTGGCATCAGTAGCATCTGTAACAGCATTAACTGT CTTAAAGAGAG
AGAGAGAGAATTCCGAATT GGGCAACACACGATACCTGTTTTTCTTTTCCGTTGCTGGCAGTACTGTTGC
GCCGCAGT 1‘"-’1(‘ AGT \‘hf“""”Tr\d'T‘ [AAGTGTGGATGCATETGCGTCACCGTCCACTCCTCCTACTGTATT
TTATTGGACAGGTCAGACTCGCLEGEEGCCCEGCEGAGGETATGTCAGTGTCACTGGATGTCAAACAGTAA
CA

TAAATTARACCAACAACARAACGCACAGCCARAAARRAR (SEQ ID NO: 10).

{060313] >NM 0011288451 Homo sapiens SWUSNF related, matrix associated, actin dependent

regulator of chromatin, subfamily a, member 4 (SMARCA4), transcript variant 4, mRNA

ATGTCCACTCCAGACCCACCCCTGGELGGAACTCCTCGGCCAGGETCCTTCCCCGLGECCETGGCCCTTCCC
CTGGAGCCATGCTGGGCCCTAGCCCGEETCCCTCECCGEECTCCGCCCACAGCATGAT GGGGCCCAGCCC
AGGGCCGCCCTCAGCAGGACACCCCATCCCCACCCAGGGGCCTGGAGGGTACCCTCAGGACAACAT GCAL

CA G TC’”ALA* \GCCCATGGAGTCCATGCATGAGAAGGGCATGT CGGACGACCCGUGCTACAACCAGATGA

AATGGEGATGCGETCAGGEEECCATGCTGEGATGEEECCCCTGCCCAGCCCCATGGACCAGCACTC
AAGOTTACCCCTCECCCCTGEETE0CTCTGAGCATGCCTCTAGTCOAGTTCCAGCCAGTGECCCETCT
5GGGCCCCAGATGTCTTCCGEECCAGGAGETGCCCCELTGEATGETGCTGA ,ca,uc;,Gcchr* GGGC

AGCAGAACCGGEGGCCCAACCCCATTTAACCAGAACCAGCTGCACCAGCTCAGAGCTCAGAT CAT GGCT
CAAGATGCTGECCAGGGGEECAGCCCCTCCCCGACCACCTGCAG ATC”VG~TGCA”””CAAGC””LLCAIG
CCCGGGATGCAUCA SCAGATGCCAACGCTACCTCCACCCTCGETGTCCGCAACAGGACCLGGCCCTEELC
CTGGCCCTGGLCCCGHCCCEGEETCCCEGCCCHGGCACCTCCAAATTACAGCAGGCCT CATGGTAT GGGAGG
GCCCP§ ATGCCTCCCCCAGGACCCTEGGGCETGCCCCCCGEGATGCCAGGLCAGCCTCCTGGAGGGLCT
CCCAAGCCCTGGCCTGAAGGACCCAT GGCEAATGCTGCTGCCCCCACGAGCACCCOT CAGAAGCTGATTC
C CCCGCAGCCAACGGGCCGCCCTTCCCCCGCECCCCCTECCETCCCACCCGLCGLLTCGCCCETGATGCC
ACCGCAGACCCAGTCCCCCGEGLAGCCGGECCCAGICCE “GCCCATGGTGCC)C“GC?CCAGAAthQx”

o
&

£

M

C‘f‘v\,ATCA\, CCCATCCAGAAGCLGCGGLEGUCTCGACCCTGTGGAGAT CCTGCAGGAGCGLCGAGTACAGGC
TGCZ\GCCTL GCATCGCACACCGAATTCAGGAACTTGAARARACCTTCCCGGETCCCTGGCCEEEEA LTTTm‘CG
ACCAAAGCGACCATTGAGCT CARAGGCCCTCAGGCTGCTGAACTT CCAGAGGCAGCTGCGCCAGGAGETG
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GTGGETGTGCATGCEGAGGGACACAGCGCTGGAGACAG CCTCA;T
GCCAGTCCCTGCGCGAGGCCCGCATCACTGAGAAGCTGGAGAAGT FCGAGCAGGAGCGCAA
GCGCCGGCAGARAGCACCAGGAATACCTCAATAGCATTCTCCAGCA TCAAGGAATATCAC
AGA MLL” C PGGV&AAATLL G AC”TU"”FAA GCAGT:CCNﬁCdT CCATGCCAACACGGAGCGEE
GAGAAGGAGCGCATGCGGAGGCTCATGGCTGAAGATGAGGAGGG
GTACCCCAﬁaCTCATCGﬂCChCA;JAIG:ACAPaCG,C GGCCTACCTCTTGCAGCAGACAGACGAGTAC
GTGGCTAACCTCA LG‘ GCTGGTGCGGECAGCACAAGGCT GCCCAGGT CGCCAAGGAGAAAANGCANGAAAD
AGAAAMNAGAAGAAGGCAGAAANT GCAGAAGGACAGACGCCTGCCATTGGGCCGGATGELGAGCCTCTGEA

CGAGACCAGCCAGATGAGCCACCTCCCEGTGAAGETGAT CCACCTGGACAGT GGGAAGAT CCTCACAGEC
ACAGATGCCCCCAAAGCCGEGCAGCTCEAGGCCTGGCTCGAGAT GAACCCGEGGTAT GAAGTAGCTCCGA

Galal TR T Il Pl al J d lals)
GCTCTGATAGT GAAGAAAGTGGCTCAGAAGAAGAGGAAGAGGAGGAGGAGGAAGAGCAGCCGC

GCCTACAAGCGCAGCAAGC

l—-"bi]‘)
s

GCAGCCGCAGGCAGC

ACAGCCTCCCACCCTGCCOGT GEAGGAGAAGAAGAAGATTCCAGAT CCAGACAGCGATCACGTCTCTGAG
GTGGACGCGOGGCACATCATTGACAATGCCAAGCAAGAT CTCEATGAT GARTATGECETETCCCAGGCCC
TTGCACGTEECCTGCACTCCTACTATGCCGTEGCOCATGOTGT CACTGAGAGAGTGGACAAGCAGT CAGC
GOTTATGETCAATGET FTpprnAFCAGTACCAGATCAAAGJTTTGGAGTCG/TJGTC'VCJTGTACAAC
AACARCCTGAACGGCATCCTGECCGACGAGATGEGCCTBEEGAAGACCATCCAGACCATCGCGLTCATCA
TACCTCATGGAGCACAAACGCATC AIL””“ CTTCCTCATCATCGT CCTCTCT AACGCTETCCAA
‘1uuohhmﬁpuhcTmmuﬁvhhnwgeof“rhﬂmubtzo‘WGAACCIPW“TKA“‘ GﬁW“rhchLAGCA
AGACGGGCCTTTETCOCCCAGCT COGGAGT GECAAGTTCAACGTCTT GCTGACGACGTACGAGTACATCA

TCAAAGACAAGCACATCCTCGCCAAGATCC .TGGAAGTACATuPT”’TGGACG&AGBJVFC\CCATGAA
GAACCACCACTGCAAGCTGACGCAGGTGCTCAACACGCACTATGTCGCACCCCGCUGCCTGCTGCTGALG
GGCACACCGCTGCAGAACAAGCTTCCCGAGCTCTGGGCECTGCTCAACTTCCTGCTGCCCACCATCTTCA
AGAGCTGCAGCACCTTCGAGC SGTTTAACGCACCCTTTGCCATCGACCGGEGCAAAAGGTGCGACCTGAA
TGAGGAGGAAACCATTCTCATCATCCGGCGTCTCCACAAAGTGCTGCEGCCCTTCTTGCTCCGACGACTC
AAGAAGGAAGTCGAGGCCCAGTTGCCCGAAAAGGTGGAGTACGTCATCAAGT GCGACATGTCTGCGCTGC
AﬁCGhCTG(TCTA,\a(CACn.CvfﬁGCCAAGGG”"TCVAJ TGACTGATGGCTCCGAGAAGGACAAGAA

SGCARAAGGCGGCACCAAGACCCTGATGAACACCATCATGCAGCTGCGGAAGATCTGCAACCACCCCTAC

=]

ATGTTCCAGCACATCGAGGAGTCCTTTTCCGAGCACTTGGGETTCACTGGLEGCATTGCTCCAAGGGLTEG
ACCTGTACCGAGCCTCCGGETAMATTTCAGCTTCTTGATAGAATTCTTCCCAAACTCCCGAGCAACCAALCCA
CAAAGTGCTGCTGTTCTGCCAAATGACCTCCCTCATGACCAT CATGGAAGATTACTTTGCGTATCGCGEC

Sl
AN

TT
TTTAAATACCTCAGGCTTGATGGAACCACGAAGGCGGAGGACCGGEECAT GCTCGCTGAAAACCTTCAACG
AGCCCGECTCTGAGTACTTCATCTTCCTGCTCAGCACCCEGELTGEEEGECTCGECCTGAACCTCCAGTC
GGCACACACTGTCATCATTTTTCACAGCCACTGGAATCCTCACCAGCGACCTGCAAGCGCAGGACCGAGCC
CACCGCATCGGGCAGCAGAACGAGGTGCCTETGCTCCGCOTCTGCACCGTCAACAGCGTGCAGGAGAAGA
TCCTAGCTGCAGCCAAGTACAAGCTCAACGTGGACCAGAAGGTGAT CCAGGCCGECATGTTCGACCAGAA,
GTCCTCCAGCCATGAGCGGLGCGCCTTCCTGCAGGCCATCCTGGAGCACGAGGAGCAGGAT GAGGAGGAA
GACGAGGTGCCCGACGACGAGACCGTCAACCAGATGA T“” ””GL ”G \GCGAGGAGTTTGATCTGTTCA
TGCECATGGACCTGGACCECAGGCGCEAGGAGGCLLGC] CGGAAGCCGCGLOTCATGCGAGEA
GGACGAGCTCCCCTCGTG CAF(AHLAAQGAPGHLGCGC“‘ﬂTUL C’GCW”hP”mGTGhGC“ GAGGAG
GAGAAGATGTTCGCbbGTuCCTCVCGCCFPCGCAA\GAGGTbuAFT?CAbV\pCr CACTGACGGAGAAGC
AGTGGCTCAAGACCCTGAAGGCCAT CCAGGAGGGCACGCTGCAGGAGAT CGAAGAGGAGGTCCGGCAGAA
GAAATCATCACGGAAGCGCAAGCGAGALC CCGACGCCCGCTL“MCCH "CCCGACCACCAGCACCCGCAGC
CGCGACAAGGACGACGAGAGCAAGAAGCAGAAGALG LGG‘””GCLGFC“’LpbAGAAP‘T”“FFP”m
ACCCACCCAACCTCACCAAGAAGAT GARGAAGA TMA“UUhr:CCGT SATCAAGTACAAGGACAG ‘”PG
TGGACGTCAGCTCAGCGAGGTCTTCATCCAGCTGCCCTCG AAGGAG.TG,pC\FC' CTA
CCGCAAG CCGTGGACTTCAAGAAGATARAGGAGCGCATTCGCAACCACAAGTACCGCAGT
AL””ACB AGGACGTCATG TCCTGTGCCAGTZCGCACKG}C“TT“AAL.TGC“SGC“ICC”MN
TGAAGACTCCATCGTCTTGCAGTCGETCTTCACCAGCGTGCEECAGAAAATCGAGAAGGAGGATGACAGT
GAAGGCGAGGAGAGT CGAGGAGGAGGAAGAGGGCGAGGAGGAAGECTCCCAATCCGAATCTCGGTCCGTCA
AAGTGAAGATCAAGCTTGGCCGGAAGCAGAAGGCACAGGACCGGCTGAAGGGCGGECEELEEEGGCCEAG
CCGAG CTCCvJ{aCChA:CL"W'CCTGH -TGACGATGACAGT GAGGAGGAACAAGAGGAGGACCGCTCA
GGAAGTGGCAGCGAAGAAGACTGAGCCCCCGACATT CCAGTCTCGACCCCGAGCCCCTCETTCCAGAGC TG
AGATGGCATAGGCCTT! CPGTﬁhF:nG“ WGCAGCAGATGTAGTTTCAGACTTCCGAGTAAAALTGETATAA
ACAAAAGAATCTTCCATATTTATACAGCAGAGAAGCTGTAGGACTGCTTTGTGACTEGGCCCTGCTCCTGGCA
TCAGTAGCATCTGTAACA npATJA]CiCTCTTA?-vaanCu SAGAGAATTCCGAATTGGGEGAACACAC
GATACCTGTTTTTCTTTTCCGTTGCTGGCAGTACTGTTGCGCCGCAGTTTGGAGT CACTGTAGTTAAGTG
ICCATGCATGTGCCMCAL“GTCC CTCCTACTGTATTTTATTGGACAGGTCAGACTCGCCGGGEECC
CCGLGAGGGTATGTCAGTGTCACTGGATGTCAAACAGTARATAAATTARAACCAACARCAANACGCACAGCC
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aananaaras {SEQ ID NG: 115
{80314] >NM 001128846.1 Homo sapiens SWI/SNF related, matrix associated, actin dependent
regulator of chromatin, subfamily a, member 4 (SMARCA4), transcript vartant 5, mRNA

ATGTCCACTCCAGACCCACCCLTGGGCEGAACTCCTCGECCAGETCCTTCCCCGEECCOTGGLCCTTCCC
CTGGAGCCATGCTGGEGCCCTAGCCCEGETCCCTCGCCGEGECTCCGCCCACAGCATGATGGGGCCCAGCCC
AGGGCCGCCCTCAGCAGGACACCCCATCCCCACCCAGGGGCCTGGAG! SST A f’CCTCAG ACAACATGCAC
CAGATGCACAAGCCCATGGAGT CCATGCATGAGAAGGGCATC CGCGCTACAACCAGATGA
AAGGAATGGGCATGCGGET CAGGGEGCCATGCTGGGATGGEGCLCCC 2C f'\\:rp(\\fku—\!T\:’\ ACCAGCACTC
CCAAGGTTACCCCTCGCCCCTGEETGECTCTGAGCATGCCTCTAGTCCAGTTCCAGCCAGTGECCCGT T
TCGGEGGECCCCAGATETCTTCCEGEECCAGGAGETGCCCCEUT GGATGETGCTGACCCCCAGGCCTTGGEEC
AGCAGAACCGGGGCCCAACCCCATTTAACCAGAACCAGCTGCACCAGCT CAGAGCTCAGATCATGGCCTA

CAAGATCGCTGGCCAGGGGGCAGCCCCTCCCCCACCACCTECAL J‘UGCCr ST GCAGGGCAAGCGGCCGATG

CCCGGGATGCAGCAGCAGATGCCAACGCTACCTCC ACLJ(JTC‘C-H GTCCGCAACAGGACCCGGLCCTGEGLC

CTGGCCCTGGCCCCEECCCEEETCCCGECCCGGCACCT CCAAAT T,x\,nJCF\C GCCTCATGGTATGGEA GG
/"'

GCCCAACATGCCTCCCCCAGGACCCTCGGGEGTGCCCCCCGEGATGCCAGGCCAGCCTCOTGGAGGEC
L,LA,AACCCU G”CC’”"T GGA CCAr GGCGARATGCTGCTGCCCCCACGAGCACCCCTCAGAAGCTGATT
CCCCGCACL CCCCCTGCCETCCCACCCECCGLCTCGCCCGTGATECC
ACCGCAC ~ACC;JA(‘ T\LCC ’JC/GGGCAGCC/\:G \;k,;\b'\/ CCGCGCCCATGGTGCCACTG m,A.CCAG]—\AGCAGAGC
CGCATCACCCCCATCCAGAAGCCGCGEGGCCTCGACCCTETGGAGATCCT GCAGGAGCGLGAGTACAGSE
TGCAGGCTCGCATCGCACACCGAATTCAGGAACT TGAARACCTTCCCGGETCCCTEGCEEEEEA TT'TV\,
AACCAAAGCGACCATTGAGCTCAAGGCCCTCAGGCTGCTGAACTTC ”“A.C—xh"" AGCTGCGCCAG C—xh(,"""‘
GTGGT TGCATGCGGAGGGACACAGCGCTGGAGACAGCCOTCAATGCTAAGGCCTACAAGCGCAGCAAG
CAGTCCCTGCGCGAGGCCCGCATCACTGAGA -m,T‘LB'CJAGz\?\AGCAGCZ‘ GAAGATCGAGCAGGAGCGCAA
Gk,CCV\,ff/-J\GCA\,V \GGAATACCTCAATAGCATTCTCCAGCATGCCAAGGATTTCAAGGAATATCAC
7{(:1 =CCGTL \CAGGCAAAATCCAGAAGCTGACCAAGGCAGTGGCCACGTACCAT GCCAACACGGAGCEEEG
AGAGAACGAGCGGATCGAGAAGGAGCGCATGCGGAGGCTCATGGUTGAAGAT GAGGAGEE
'CCACCAGAACAAGGACAAGCGCCTGCGCCTACCTCTTGCAGCAGACAGACGAGTAC
CTGGETGCEECAGCACAAGGCTGCCCAGGTCGCCAAGGAGAARAAGAAGAAAL
A?A GGCAGAAARATGCAGAA ﬁG‘]—\CAV ACGCCTGCCATTGGGLCGEEATGGCGAGCOTCTGEA
CC A\:rz ;C A GCCAJZ\ ‘GAGC \:uAC CTCCCGETGAAGGTGATCCACGTCGAGAGTGGGAAGAT CCTCACAGGEC
ACAGATGCCCCCAAAGCCGGGCAGCTGGAGGCCTGGCTCGAGATGAACCCGGG ~-'A1‘CZ¥;AGT AGCTCCGA

GGTCTGATAGTGAAGAAAS IGU TCAGRAGAAGAS :(31_\_1_\\:'/‘1(_{(_:‘ \GCAGGAGGAAGAGCAGCCGCAGGCAGC
ACAGCCTCCCACCCTGCCCETGEAGGAGAAGAAGAAGA CAGATCCAGACAGCGATGACGTCTCTGAG
GTGGACGCGCGGCACATCATTGAGAATGCCAA CF—\,]-\.GAT(zTCG‘.Z\.TGATGAT-,T ATGGCETGTCCCAGECCC
TTGCACGTGGCCTGCAGTCCTACTATGCCGT GGCCCATGCTETCACT GAGAGAGT GGACAAGCAGTCAGC

GCTTATGGTCAATGGTGTCCTCARAACAGTACCAGATCAARAGGTTTGGAGTGGCTGGTGTCCCTGTACAAC

lalad
A §
lale
s

AACARCCTGAACGGCATCCTGECCGACGAGATCGGCCTGECGAAGACCATCCAGACCATCGCGCTCATCA

GTACCTCATEGAGCACARACGCATCAATGGGCCCTTCCTCATCATCGTGCOTCTCTCARCGCTGTCCAR
CTGEGCETACGAGTTTGACAAGTEGGGCLCCCTCCETGETCARGETGTCTTACAAGGGATCOCCAGCAGCA
AGACGGECCTTTGTCCCCCAGCTCCGEAGTGECARGTTCAACETCTTGCTCACGACGTACGAGTACATCA

TCAAAGACAAGCACATCCTCGCCAAGAT CCGTTGGAAGTACATGAT ul‘CQACG‘AAGGTCACC‘.GCATG]JA
GAACCACCACTGCAAGCTGACGCAGGTGCTCAACACCGCACTATGTGECACCCCGLLGCCTGCTECTGACG
GGCACACCGCTGCAGAACAAGCTTCCCGAGCTCTGGGCECTGCTCAACTTCCTGCTGCCCACCATCTTCA
AGAGCTGCAGCACCTTCGAGCAGTGETTTAACGCACCCTTTGCCAT GACCGEEGGAAA ’\GGTCCALCTGZ\A
TGAGGAGGAAACCATTCTCATCAT LC =GC C""CTCCZ\C,LJ\AGTm‘CTCCGPCCCTTCTT(K» TCCGACGACT

ARGAAGGAAGTCGAGGCCCAGTTGCCCGARAAAGGTGGAGTACGTCAT CAAGTGCGACATGTCT GCGCTGC
AGCGAGTGCTC CGCCACATGCAGGCCAAGGGLETGCTGCTCACTGATGGECT CCCAGAAGGACAAGAA
GGGC]—‘J—\AGGC\J\:rf‘z\\,m\]\uf\f‘f\,A GATGAACACCATCATGCAGCTGCGGAAGATCTGCAACCACCCCTAC
ATGTTCCAGCACATCGAGGAGTCCTTTTCCGAGCACTTGEGETTCACTGGCGGCATTGT CCAAGGGCT GG
ACCTGTACCGAGCCTCGGGTAAATTTCGAGCTTCTTGATAGAATTCTTCCCAAACTCCGAGCAACCAACCA
CAARAGTGCTGCIGTTCTGCCAAATGACCTCCCTCATGACCATCATGCGAAGATTACTTTGCGTATCGCESC
TTTAAATACCTCAGGUTTGATGCGAACCACGAAGGCGGAGGACCGGGECAT GCTCCTGAAAACCTTCE Cb
AGCCCGECTCTGAGTACTTCATCTTCCTGCTCAGCACCCGGECTGGEGEEECTCGECCTGAACCTCCAGT

GGCAGACACTGT GATCATTTTTCALAGCG, ZCTGGEAATCCTCACCAGGACCTGCAAL :(VGC]\GCA\,VJZ\GCC

CACCGCATCG GG CAGCAGAACGAGGTGCGETGTGCTCCGCCTCTGCACCGTCAACAGCGTGGAGGAGAAGA
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TCCTAGCTGCAGCCAAGTACAAGCT CAACGTGGACCAGAAGCGT GATCCAGGCCGGCATGTTCGACCAGAL
GTCCTCCAGCCATGAGCGGCGCGCCTTCCTGCAGGLCCATCCT GLAGCACGAGGAGCAGGATGAGGAGGAR
GACGAGGTGCCCGACGACGAGACCGTCAACCAGAT GATCGCCCGGCACGAGGAGCAGTTTGATCTGTTCA
TGCGCATGGACCTGGAC "‘CAUGCG ‘,"Z—\GL}AGG _‘,’JCG(A-L&C‘\‘"Cr\}\GCGGAAGCCGCGC"TCATGGA'“GI—\

GGACGAGCTCCCCTCGTG ;GAGGTGGAGCGGCTGACCTGTGAGGAGGAGGAG

Gz’\ AAGATG] r"’GC\,\,GTGG > CC VGCCA ,C(E(VAFxGG,?xG(ETG SACTACAGCGACTCACTGA a\alxijGAP\,GC:
e f‘C—:C“’JAA SACCCTGAAGGCCATCCEAGGAGGGCACGUTGCAGGAGATCCGAAGAGGAGGTCCGGCAG
GAAATCA‘I‘LALQGA‘A\JLU\//—LA SCGAGACAGCGACGCCGGCTCCTCCACCCCGACCACCAGCACCCGCA rC

CGCGACAAGGACGACGAGAGCAAGAAGCAGAAGAAGCGCGGGLEGCCGCCTGCCGAGAAACTCTCCC
ACCCACCCAACCTCACCAAGAAGAT GAAGAAGATTGTGGATGCCGETGATCAAG T{\NAA\}GZ‘C AGCAGTGG
ACGTCAGCTCAGCGAGGTCTTCAT CCAGCTGCCCTF JCGAJL»&VGA CCTGCCCGAGT LxC ,'TCATC
CGCAAGCCCGTGGACTTCAAGAAGATARAGGAGCGCATTCGCARC CAA""' CCGC
TAGAGAAGGACGTCATGCTCCTETGCCAGAACGCACAGAL “(‘T“""/i\” CCTGGAGGEE l( ""‘Tu;ﬂ‘(‘l‘ “'"Gr\
AGACTCCATCGTCTTGCAGTCGETCTTCACCAGCGTGCEECAGAAA l‘(. SAGAAGGAGGATGACAGTGRAA
GGCGAGGAGAGT GAGGAGGAGGAAGAGGGCCAGGAGGAAGGCTCCCAAT CCGAATCTCGETCCGTCAAAG
TGAAGATCAAGCTTGGCCGGAAGGAGAAGGCACAGGACCGGCTGAAGGGCGEGECCEECGELGGLCGAGCEG
-GGTCCCGAGCCAAGCCEETCGTGALT C—:h"" I ACAGTGAGGAGGAACAAGAGGAGGACCGCTCAGGA
AGTGGQ \GCGAAGAAGACTGAGCCCCGACATTCCAGTCT CCACCCCGAGCLLCTCGTTCCAGAGCTGAGA
TGGCA T‘ \GGCCTTAGCAGTAACGGGTA rCA"iCx—\UA'.‘GTA’”TT"‘”hCA"TT =GAC ‘“']AJ—\J—\A”TG“" VTAAACA
ARAGAAT k,T‘TCC \TATTTATACAGCAGAGAAGCTGTAGGACTCTTTGTGACTGGCCCTGTCCTGGCATCA
GTAGCATCTGTAACAGCATTAACTGTCTTAAAGAGAGAGAGAGAGAATTCCGA ’\TTGC\:(:J{ CACACGAT
ACCTGT TTCTTTTCCGTTGCTGGCAGTACTGTTGCGCCGCAGTT 1‘GGAGTCA TGTAGTTAAGTGT GG
ATGCATG GCG'I‘CACCGTCCA “.CTCCTA »‘r’l‘ VITTTATTGGACAGGTCAG CGCCEGEEGCCCE0
TGTCAGTGETCACTGGATGTCAAACAGTAATAAATTAAACCAL C]AACA}’—@M CGCACAGCCAAA

anarna (SEQ ID \IO 12).
{00315]) >NM 001128847 1 Homo sapiens SWUSNF related, matrix associated, actin dependent

q

CGAG

regulator of chromatin, su‘ofamiiy a, member 4 (SMARCA4), transcript variant 6, mRNA

ATGTCCACTCCAGACCCACCCCTGGELGGAACTCCTCGGCCAGGETCCTTCCCCGLGECCETGGCCCTTCCC
CTGGAGCCATGCTGGGCCCTAG LCCGGGT LCTCGCCH >GCTCCGCCCACAGCATGATGGGGCCCAGCCC
AC GGCCGCCCTCAGCAGGACACCCCAT CCCCACCCAGEGEGCCT GGAGGGTACCCTCAGGACAACAT GCAC
CA TC”“ALA‘ \GCCCATGGAGTCCATGCATCGAGAA GGC”“ATC'“"" "“C—:h"CC SCGCTACAACCAGATGA
AA SGAATGGGGATGCEETCAGGEEGCCATGLTGGLATCEGEGCCCCCECCCAGCCLCAT GGACCAGCACTC
CCAAGGTTACCCCTCGCCCCTGGETGGCTCTGAGCATGCC T‘f‘rAGTCCZ‘GTTCCA\:C‘(‘?\ STCGCCCGETCT
TCGGGGCCCCAGAT GTCTTCCGEGCCAGGAGGTGCCCCELTGGAT GG T GCTGA! ,CCLCAG CCTTGEGEGEEC
AGCAGAACCGEGEGCCCAACCCCATTTAACCAGAACCAGCTGCACCAGCTCAGAGCTCAGAT CATGGCCTA
CAAGATGCTGECCAGGGGEECAGCCCCTCCCCGACCACCTGCAG Al’C"\"GC""”‘Ch"S"CAAGC""LLCATG
CCCEGGATGCAGCAGCAGATGCCAACGCTACCTCCACCCTCGETGTCCGCAACAGGACCLGGCCCT GG
CTGGCCCTGGLCCCGECCCEGEETCCCEGCCCEGCACCTCCAARATTACAGCAGG CCT‘CAT\:(‘T?\:'GGLV\\: &
GCCCAACATGCCTCCCCCAGGACCCTCGGECETGCCCCCUGGEATGCCAGGLCCAGCCTECTGE 7\GGC\,\,
CCCAAGCCCTGGCCTGAAGGACCCAT GGCEAATGCTGCTGCCCCCACGAGCACCCOT CAGAAGCTGATTC
CCCCGCAGCCARCGEGCCHCCCTTCCCCCGLGCCCCCTGCCGTCCCACCCGCCGCCTCGCCCETGATGCC
ACCGCAGACCCAGTCCCCCGGGLAGCCGGCLCAGCCCGLECCCATGETGCCACTECACCAGAAGCAG! jS z
CGCATCACCCCCATCCAGAAGCCGCGGEGTLTCL AGATCCTGCAGCAGCGCGAGTACAGEC
TGCAGGCTCGCATCGCACACCGRAATTCAGGAACTTGAARACCTTCCCGGETCCCTGGCEGEEEGATTTGEEG
ACCAAAGCGACCATTGAGCT CAAGGCCCTCAGGCTGCT GAACTT CCAGAGGCAGCTGCGCCAGGAGETG
Jr GGTGTGCATGCGGAGGCACACAGCGCTGGAGACAGCCCTC ATGCTT AGGCCTACAAGCGCAGCAAGC
GCCAGTCCCTGCGCGAGGCCCGCATCACTGAGAAGCTGGACGAAGCAGCAGAAGAT CCAGCAGGAGCGCAA
GCGCCGGCAGAAGCACCAGGAATACCTCAATAGCATTCTCCAGCATGCCAAGGATTTCAL KGCAAT‘AT\J\C‘

)f)
S oA

M

AGATCCGTCACAGGCAAAAT CCAGAAGCTGACCAAGGCAGTGGCCACGTAC CAT GCCAACACGGAGCGE
AGCAGAAGAAAGAGAACGAGCGGAT CGAGAAGGAGCGCATGCGGAGGCT CATGECT GAAGATGAGGAGE
GTACCGCAAGCTCATCGACCAGAAGAAGGACAAGCGCCTGGCCTACCTCTT "SCA \:'\_h(.u \CAGAC ’C—:AGTAC

S NN R

TGGCTAACCTCACGGAGCTGETGCGACAGCACAAGGUTGCCCAGETCGCCAAGCAGAARAAGAAGAARA
AGAAAAAGAAGAAGCGCAGAAAAT GCAGAAGCACAG ACb'\/ CTGCCATTGGGCCGCATGGCGAGCCTCTGGA
CGAGACCAG x».&GJ \TGAGCGACCTCCCGGETGAAGGTGAT CCACGT GGAGAGTGGEGAAGATCCTCACAGGC

ACAGATGCCCCCAAAGCCGGGCAGCTGGAGGLCTGGCTCGAGATGAACCCGGGETATGAAGTAGCTCCGA
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GGTCTGAT AAGA3hciJ"v.CACAA‘MAGA:GAAGAGGAGGAWUAC:AHFmGJMCC: =CAGGCAGC
ACAGC CCTGCCCGTGCAGGAGAAGAAGARAGATTCCAGATCCAGACAGCGATGACGTCTCT GAG
GTGGA CACATCATTGAGAATGCCAAGCAAGATGT CGATGATGAATATGGCCT GTCCCAGGCCT
FT”LALGEGC””“thCT””T CTATGCCETGGCCCATGCTGTCACT GAGAGAGTGGACAAGCAGT CAGC
GCTTATGGTCAATGCTGTCCTCAAACAGTACCAGAT CAAAGGTTTGCGAGTGGCTGETGTCCCTGTACAAC
ARCAACCTGAACGGCATCCTGGCLCGACGAGAT GGECCT GGGEAAGACCATCCAGACCA CGCGCTLﬂi@h
CGTACCTCATCGGAGCACAAACGCATCAATGGGCCCTTCCTCATCATCGTGCCTCTCTCAACGCTGTCC!
“TuuG,Gf \CGAGTTTCGACAAGTGGGCCCCCTCCETGGTGAAGETGT CTTACAAGGGATCCCCAGCAGCA
GACGGGCCT C”””vahGhm”LuGhG”GGGnAGFTCAALCIFT“”“T SACGACGTACGAGTACATCA
TCA}FCHVAA'CPP TCCTCGCCAAGATCCGTTGCGAAGTACATGATTGTGCACGAAGGTCACC CCATUAF
GAACCACCACT z(AHG,TCLVGCAGC GCTCAACACGCACTATGTGGCACCCCGCCGCCTGCTGCTGAC
GGCACACCGCTGCAG AhL?,bCTTCLCSACCTC”””GLugTC“MCA"“TT“”TCﬂ“GLCCALCATCTm”A
ACH _T GC‘ CZACCE"‘( GAGCAGTGGTTTAACGCACCCTTTGCCATGACCGGGCAAAAGGTCGGACCTGAA
VITCTCATCATCCGGCGTCTCCACAAAGT GCTGCEGCCCTTCTTGCTCCEACGACTC
AAbuAFGLCGA SGCCCAGTTGCCCGAAAAGGTGGAGTACGT CATCAAGTGCCGACATGTCTGCGCTGC
AGCG¢{” GCTCTACCGCCACATGCAGGCCAAGGECETGCTGCTGACTGATGGCTCCGAL AA:GACAAGAA
GCGCAAFGGCCG ACCARGACCCTGATGAACACCATCATGCAGCTGCGGAAGAT CTGCAACCACCCCTAC
TGTTCCAGCACATCGAGGAGT CCTTTTCCGAGCACTT GGGGTTCACTGGLGGCATTGTCCAAL befGG
ALQ”GT CCGAGCCTCGGETAAATTTGAGCTTCTTGATAGAATTCTTCCCAAACT CCGAGCAACCAACCA
CAAAGTGCTGCTGTTCTGCCAAATGACCTCCCTCATGACCAT CATGGAAGATTACTTT GCGTATCGCGGEE
TTTAAATACCTCAGGCTTGATGGAACCACGAAGGCGGAGGACCGGEECAT GCTCGCTGAAAACCTTCAACG
AGCCCGGCTCTGAGTACTTCA T””TC“MSCW;ALVALL“GGLCTG SGGGGCTCGGCCTGAACCTCCAGTC
GGCACACACTGTCATCATTTTTCACAGCCACTGGAATCCTCACCAGCGACCTGCAAGCGCAGGACCGAGCC
S CATCGGGCAGCAGAACGAGGTGCGT SCTCCGLCTCTGCACCGT CAACAGCGTGCAGGAGAAGA
CTAGCTGCAGCCAAGTACAAGCTCAACGTGGACCAGAAGGTGAT CCAGGCCGECATGTTCGACCAGAA,
TCCTCCAGCCATGAGCEGELGCGCCTTCCTGCAGGLCAT CCTGGAGCACGAGGAGCAGGAT GAGGAGGAA
GACGAGGTGCCCGACGACGAGA “””TﬂAhLvﬁb.-‘ATCG ””GL VG \GGAGGAGTTTGATCTGTTCA
TGCECATGGACCTGGACCELCAGGCGCEAGGAGGCLCLCGCARACCLCAAGCGGAAGCCGCGLLTCATGGAGEA
GGACGAGCTCCCCTCGTGGA l(AFLAAQGA”GALCfGG“””Tuuh}C’bb” ACCTGTGCGAGGAGGAGGAG
GAGAAGATGTTCGGCCGTGGCTCCCGCCACCGCAAGGAGGTGCGACTACAGCGACTCACT GACGGAGAAGC
AGTGGCTCAAGGCCATCGAGGAGGGCACGCTGGAGGAGAT CGAAGAGGAGGTCCEGCAGAAGAAAT CATC
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ACGGAAGCGCAAGCGAGACAGCCACGCLGGCTCCTCCACCCCGACCACCAGCACCCGCAGCCGCGACARG
GACGACGAGAGCAAGAAGCAGAAGAL CCGCGUG‘CGLLCCF”””LUACAAﬁLTC“CF‘”WA WCCCACCCA
ACCTCA ”A‘ \GAT “TT”“GGA“GP”””U"lCA‘“”A AAGGACAGCAGCAGTGCGACGTCA
GCTCE [TC CCCTCGCGAAAGGAGCTGCCCGAG T?CTP\GZ GCTCATCCGCAAG
‘CvuTCvx QA zGCGCA“TCGCAACCACAAGTAVVC CAGCCTCAACGACCTAGAGA

AGGACGTCA TCAARCCTGGAGEGCTCCCTGATCTATGAAGACTC
C”W”CT”MTUQA}””“GT 'GCC”””GthGAAAA'LCACAPGG GGATGACAGTGAAGGCEAG
e
A
T

C}(“

GAGAGTGAGGAGGAGEAAGAGGGCCAGCAGGAAGGCTCCGAATCCGAATCTCGETCCOTCARAGTCAA
P CAAGOTT GGCCGEAAGEAGAAGGCACAGEACCEECTGAAGEECEECCGECEECEE ,(;:;AGCK,UAGLN
CCGAGCCARAGCLGETCETEAGTGACCATGACACTCAGGAGCAACAAGAGCAGGACCECTCAGGAAGTEED
AGCGAAGAAGACTGAGCCCUGACATTCCAGTCTCGRACCCCGAGLCCCTCETTCCAGAG CTGA ATGGCAT

AGGCCTTAGCAGTAACGGGTAGCAGCAGAT CTAGT T TCACACTTGGCACTABAACTCTATARACARAAGAA
T CCATATTTATACAGCAGAGAAGCTGTAGGACTGTTTGT BACTEECCOTGTC T GECATCAGTAGCA
TOTGTAACAGCATTARCTGTCTTARAGAGAGAGAGAGAGAATTCCGAATTGEGGAACACACGATACCTGT
TTTTCTTTTCCGTTEC] vGChCTALTG' TGCECCGOAGTTTEE TxGTCaCTGT‘LxCTTA \GTGTEEATECAT
BTGCGTCACCGTCCANTCCTCCTACTGTAT TTTATTGGACAGGTCAGACTCGCCEGEEECCCEECEAGGEE

TATGTCAGTGTCACTGGAT GTCAAACAGTAATAAAT TARACCARCAACARRACGCACAGCCARARAAALA (SEQ ID
NG: 13)
{80316] >NM 0011288481 Homo sapiens SWI/SNF related, matrix associated, actin dependent

A
C

regulator of chromatin, subfamily a, member 4 (SMARCA4), transcript variant 7, mRNA

ATGTCCACTCCAGACCCACCCCTGGGCGGAACTCCTCGECCAGGTCCTTCCCCGEGCCCTGGCCCTTCCC
CTGGAGCCAT mvTCva(CCTA,CCZ‘GGTCCCTCGCCCCG(TCCGCCLACWG,ATGATCCCCCCZPﬂCCC
AGGGCCGCCCTCAGCAGGACACCCCATCCCCACCCAGGGGCCTGGAGGGETACCCTCAGGACAACATGCAC
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CAGATGCACAAGCCCATGEAGTCCATCCATGAGAAGGGCATCTCGGACGACCCGCGCTACAACCAGATEA
AAGGAATGGCGATGCE ”CAbGGGGLvATGCTGGGAT~GGGCCCCCCCCCAFCCC?ATCGAL.AGCACTC
CCAAGGTTACCCCTCECCCCTGEETGEOTCTEGAGCATGCCTCTAGTCCAGTTCCAGCCAGT GCCCC“”T
TCGGGGCCCCAGATGT CTTCCGGECCAGGAGET GCOCCGUTGEATGETGCTCACCCCCAGSTCT
AGCAGAACCGGGGCCCAACCCCATTTARCCAGARCCAGUTGCACCAGCTCAGAGCTCAGATCAT FG;CTA
CAAGATGECTGGCCAGEGGGCAGCLCCTCCCCEACCACCTEOAGATGECEGTGCAGCECAAGCEGICGATG
CCCGGGATECAGCAGCAGATGCCAACGOTACCTCCACCOTUGETETCOGCAACAGGACCCGELOCTGGC
CTGECCOTEGCOCCEECCCEEETCCCGECCCEECACCTCCARATTACAGCA rQCCT
GCCCAACATGCOTCCOCCAGGACCCTCEGGLETECCCCCCEEEATGCCAGEC

CCCARGOCCTEGCOT GAAGGACCCATGECEAATGOTGOTGOCCCOACGAGCACCE
CCCCGCAGCCARCGEECCECCCTTCCOOCGCECCCOCTGOCETOCCACCCEONGE
ACCGCAGACCCAGTCCCCOGGGCAGCLGGCCCAGLCCGCECCCATGETGCCACTGC
CGCATCACCCCCATCCAGAAGCCECGEEECCTCGAC NW”TP”PGﬁm”FT”LAUuhG‘CCGA'MAF GGC
T‘“peec“r:cLTbubacu CGAATTCAGGAACTTGAARACCTTCCCGGETCCCTGGCCGEUEATTTGLG

CATGGTATGGGAGG
CCTCCTGGAGGGE C T
2TC
T

,J>‘

CAGAAGCTGAT

CCCLCGT‘GA'TCC 3

ACCARAGCGACCATTGAGCTCAAGGCCCTCAGGCTGCTGAACTTCCAGAGGCAGCTGCGCCAGGAGET
GTGGTCT(Q(VATGC,C\,; G C ACACAG GCTC:!T)LJZ\k».XGCC'\?TC!‘,]\TCCT]{ \GGCCTACAAGCGCAGCAAGC
GCCAGTCCCTGCGCGAGGCCCGCATCACTGAGAAGCTGCAGAAGCAGTCAGAAGAT CCAGCAGGAGCGCAA
GCGLCGGCAGAAGCACCAGGAATACCTCAATAGCATTCTCCAGCATGCCAAGGATTTCAAGGAATATCAC
AGATCCGTCA h(_r "‘Al—\ _Al 2Cl GCCE

7

\GAAGCTGACCAAGGCAGTC ACGTACCATGCCAACACGGAGCEGEG
VTCGAGAAGGAGCGCATGCGGAGGCTCATGGCTGAAGATGAGGAGGE
GTACCGCAAGCT J\ rc G,x\,\,zhz\,]\G ARAGGACAAGCGCCTGGCCTACCTCTTGCAGCAGACAGACGAGTAC
GTGGCTAACCTCACGGAG FGCGGCAGCACAAGGCTGCCCAGGTCGCCAAGCAGARRAAGCARAGAARD
AGARAAAAGANGAAGCGCAGARAATGCAGAAGCACA PLU’ f“l‘(""‘ VTGEGGCCCGATGGCGAGCCTCTGGA
CGAG]‘—\_ CAGCCAGATGAGCE SCGGTGAAG ACGTGGAGAGTGGEAAGATCCT
AGATGCCCCCAAA -GAb\J\,C‘T‘-’-‘i TGAACCCGGGGTATGAAGTAGCTCCGA
CTGATAGT ufaACPA T‘GC\M CAGAAGAAGAGGAAGAGGAGGAGGAGGAAGAGCAGCCGCAGGCAGC
CCre C“"f’CC“GCC”“”’l‘GGAGCAGn% SAAGAAGATTCCAGATCCAGACAGCGATGACGTCTCTGAG
C‘A L TCATTGAGAATGCCARAGCAAGAT GTCGATGATGAATATGGCGTETCCCAGGLLC
AGCTCCTACTATGCCGTGGCCCATGCTGTCACTGAGA rh}‘l'Gbr\\//—Lh"‘]—\GT AGC
'TGTCCTCAAALJ\\:TA\AAbn CARAGGTTTGGAGTGGCTGGTGTCCCTGTACAALC
CCTGAACGGCATCCTGGECCGACGAGATGEGLCTGGGEAAGACCATCCAGACCATCG CCC TCATCA
CGTACCTCATGGAGCACAARCGCATCART ~GG SCCTTCT T’CAT(‘T TCGTGCCTCTCTCAAL CCI GTCCAA
(‘T"’” GCGTACGAGTTTGACAAGTGGGCCCCLTCCETGETGAAGGTGTCTTACAAGGGAT CCCLAGCE "‘~C1—\
,GGCCTTTGTC f“(‘C’JZAGC"‘”(‘("»‘]—\GT GGGAAGTTCAACGTCTTGCTGACGACGT! J SAGTACAT
T¢ ACAAGCACATCCTCGCCAAGAT CCGTTGGAAGTACATGATTGTGGACGAAGGT ku—\ik/'\/\.cZ‘\T AA
GAAC ,A\,CA TGCAAGCTGACGCAGETGCTCAACACGCACTATGTGGCACCCCGCCGCOTGCT
(JC”“ALA’”‘GC FGCAGAACAAGCTTCCCGAGCTCTGGGCGCTGCTCAACTTCCTGCTGCCCACT
GAGCTGCAGCACCTTCCAGCAGTGETTTAACGCACCCTTTGCCATGACT ‘f\_r(_r(_:‘h;]—‘u—\J/—\\GGr(\h]A(/Cf Y
TGAGGA“\’S‘—\J—\ACCA‘I“T' CTCATCATCCGGECGTCTCCACAAAGTGCTGCGGCCCTTCTTGCTCCGACGALCTC
AAGAAGGAAGTCGAGGCCCAGTTGCCCGAARAAGGTGGAGTACGT CATCAAGTGCGACATGTCTGCGLTGC
AGCGAGTGCTCTACCGCCACATGCAGGCCAAGGGLGTGCTGCTGACTGAT GGCTCCGAGAAGGACAAGAA
GGGCARAAGGCGGCACCAAGACCCTGATGAACACCATCATGCAGCTGCGGAAGATCTGCAACCACCCCTAC
ATGTTCCAGCACATCGAGGAGTCCTTTTCCGAGCACTTGEGETTCACTGGCGGCATTGTCCAAGGGLTGE
/J""”GT ACCGAGCCTCGGGTAAATTTGAG "CTTGATAGAATTCTTCCCARACTCCGAGCAACCAACCA
\AAGTGCTGCTGTTCTGCCAAATGACCTCCCTCATGACCATCATGCGAAGATTACTTTG m,GT“'T‘ CG
TT TAAATACCTCAGGCTTGAT GGAACCACGAAGGECGGAGGACCEGGGECATGCTGCTGAAAACCTTCAACG
AGCCCGGLCTCTGAGTACTTCATCTTCCTGCT CAGCACCCGGELTGGEEGECTCGECCTGAACCTCCALTC
Gu CAGACACTGTGATCATTTTTGACAGCGACTGGAATCCTCACCAGGACCTGCE JSCGCAG(L \CCGAGCC
ACCGCATCGEECAGCAGAACGAGGTGCETGTGCTCCGCCTCTECACCCTCAACAGCETGGAGGAGAAGA
T‘L \/T‘Z-‘ SCTGCAGCCAAGTACAAGCTCAACGTGGACCAGAAGGTGATCCAGGLCGE :k,ATC}TTCGACCAuAZ‘
GTCCTCCAGCCATG F\CCCCCJ GCCTTCCTGCAGGCCATCCT CGA -CACCGAGGAGCAGGATGAGGAGGAA
GACGAGGTGCCCGACGACGAGACCGTCAACCAGAT GATCGCCCGGCACGAGGAGCAGTTTGATCTGTTCA
TGCGCATGGACCTGGACCGCAGELGCGAGGA rCr CCCGCAACCCCAAGCGGAAGCLGCGLCTCATGGAGGA
GGACGAGCTCCCCTCETGGATCATCAAGGACGACGCCGAGGETGCGAGLCEGCT GACCTGT GAGGAGGAGGAG
GAGAAGATGTTCGGCCGTGEEC ’CCCC\AA /C/\:rpi\l\k)G]\'\\}\erG‘J/SCTI‘\ Z‘CCGAL,TCZ‘CTGACL}GZ-‘ SAAGC
AGTGGCTCAAGGCCATCGAG ,LxCGf”CF\,CGCTGG]\muhCAALC!\,]\GACGA =GTCCGGCAGAAGARAATCATC
ACGGAAGCGCAAGCGAGACAGCGACGCLGGLTCCTC Ch CCCGACCACCAGCACCCGC AGCCG\J ACAAG
GACGACGAGAGCAAGAAGCAGAAGAAGCGCGGECGECCGCCTELCGAGAAALTCTCCCLT! CCCs
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ACCTCACCAAGAAGAT GAAGAAGATTCTGGAT GCCGTGATCAAGTACAAGGACAGCAGT GGACGTCAGLCT

CAGCGE GGTL“ AJCC AGCTGCCCTCGCCGAAAGGAGCTGCCCGAGTACTACGAGCTCATCCGCAAGCCC
GTGGACTTCAS AA”Al AAGGAGCGCATTCGCAACCACAAGTACCECAGCCTCAACGACCTAGAGAAGG
ACGTCATGCTCCTGCTGCCAGAACGCACAGACCTTCAACCTGGA GGC“F””“G”W”F‘WPAAGACT”FPT
CGTCTTGCAGT kaG‘T’\jTT\—/‘XC,C]\'\\ CGTGCGECAGAAAAT CGAGAAGGCAGGA
ACTGAJVAGFAGGAAGPﬁGGCCAaJ GGhAva(TCCGAAm(CGAATV¢VvmnCCGTLAAAGTv]JGﬂTvA
AGCTTGGCCGGAAGGAGAAGGCACAGGACCGGCTGAAGGGCEELCEELGELEECLGAGCLCGAGGGTCCLG
AGCCAR @”LUGTCGWVAUW”AP Tu"”hanAUGAGCAPLAAQAGGPGG"”FGCTLAGQAAGTGGL GC

GAAGA AGPCTGAQPh”LU"ﬂ TTCCAGTCTCGACCCCGAGCCCCTCGTTCCAGAGCTGAGAT GGCATAGG
CCTTAGCA SGTAGCAGCAGAT GTAGTTTCAGACTTGGAGTAAAACTGTATAAACAAAAGAATC]

TCCATAT T‘TWM AGCAGAGAA GCTC— AGGACTETTTGTGACTEGCCOTETCOTGGCATCAGTAGCATCT
GTAACAGCATTAACTGTCTTAAAGAGAGAGAGAGAGAATTCCGAAT TGGCEAACACACGRTACCTGTTIT
TOTTTTCCETTECTGECCAGTA f»:'r'r"' GUCGCAGTTTGGACT CACTGTAGTTAAGTGT GCATCCATETG
CETCACCETCCACTCOTCOTACTCTATTTTATTGGACAGETCAGACTCECOEGGEECLOEECGAGEETAT

GTCAGTGTCACTGGATGTCARACAGTAATARATTAAACCAACAACAARACGCACAGCCARRAARAAA {SEQ ID NO:
143,
{60317] >NP 001122321 1 transcription activator BRG1 isoform A [Homo sapiens]

MSTPDPPLGGTPRPGPSPGPGPSPGAMLGPSPGPSPGSAHSMMGPSPGPPSAGHPIPTOQGPGEYRQ DNMH
CMHKPMESMHEKGMSDDPRYNQMKGMGMRSGGHAGMGPEPPSPMDOHSQGYPSPLGGSEHAS SPVPASGE
SGPOMSSGPGGAPLDGADPOALGQONRGPTFFNONOLHQLRAQIMAYKMLARGOPLPDHLO MAVWGRRPM
PCVJ““MPT7“'PSthTﬁleGDGPﬁlbPQDGPAQPVYCRDH\MG PNMPPPGPSGVPPGMPGQPRPGGP
PRKPWPEGPMANAAAPTSTPOQKLIPPOPTGRPSPAPPAVPPAASPVMPPOTOSPGOPAQPAPMVPLHQKEDS
QT”“TLKDQCuJPVE*ThEPEYRLQAP:A%RI“FU&NLPQSLACTTR KATIELKALRLLNFOQROLROQEVY
VVCMRRDTALETALNAKAYKRSKROSLREARITEKLEKQOKI EQERKRROKHQEYLNS T LOHAKDEFKEYH
RSVITGKIQKLTKAV? mYﬁﬂNTFREQYKLJFR¢KYEEMRRLMﬂUU&UvYRKL: JOKKDKRLAYLLOQTDEY
VANLTELVROHKAAQVAKEKKKRKKKKKKAENAEGOTPAIGPRDCGEPLDETSOMSDLPVKVIHVESGKILTG
TLAPKAGOLEAWLEMNPGYEVAPRSDSEESGSEEEEEEREEEQPOAAQPPTLPVEEKKKIPDPDSDDVEE
VDARHIITENAKQDVDDEYGVSQALARGLOSY YAVAHAVTERVDKOSALMVNGVLEQYCIKGLEWLVSLYN

\ .-’]

NNLNGI LADEMGLGKTIQTIALITYLMEHKRINGPFLI IVPLSTLSNWAYEFDKWAPSVVKVSYKGS PAA
RRAFVPQLRSGKFNVLLTTYEYIIKDKHI LAKT RWKYMIVDEGHRMKNHHCKLTQVLNTHYVAPRRLLLT
GTPLONKLPELWALLNFLLPTIFKSCSTFEQWFNAPFAMTGERKVDLNEEET I LT T RRLHKVLRP FLLRRL

L

KREVEAQLPERVEYVIKCDMSALORVLYRHMOARGVLLTDGS EKDKKGKGGTRKTIMNT IMOLRKICNHPY

\«

MEFOQHIEESFSEHLGFTGGIVQGLDLYRASGKFELLDRILPKLRATNHRKVLLFCOMTSLMTIMEDYFAYRG
Y LRLDGTTKAEDRGMLLEKTENEPG SEYFL?JLSTR&vJIaMRLQSAJ VITIFDSDWNEFHCDLOAQDRA

HRIGQONEVRVLRLCTVNSVEERILAAAKYKLNVDQRKVIQAGMEDOKSSSH

HC3TGSGSASFAHTAPPPAGYNPDLEEPPL KEELh”PDD”TVWngAR R E
PKRKPR=%WEDELP“WLlKQuAEVWRu?FhE””hKWEPRGSRHK&EVDYQD
ASSVARGLOFORGLOFCTRASKATEEGTLEEIEEEVROEKKSSRKRKRDSDA

SRRAFLOATLEHEEQDESR
FDLEMRMDLDRRREEARN
LTEKOVr‘&lm’\DLHDT
SSTEPTTSTRSRDKDDESK

F

-’.’1 O’ [’j t‘]

it x
N

Tw
N

KOKKRGRFPAEKLSPNPENLTKEKMKKIVDAVIKYKDSSSGROLSEVEFIQLPSREKELPEYYELIRKEPVDEK
RIKERIERNHEKYRSLNDLEKDVMLLCONAQTENLEGSLIYEDSIVLOSVETSVROKIEKEDDSEGEESERR

EEGEERGSESESRSVKVKI KLGRKEKAQDRLKGGRRRP SRGSRAKPVVSDUDSEEEQEEDRSGSGSEED (SEQ 1D
NG: 15).
{60318] >NP _001122316.1 transcription activator BRG1 isoform B {Homo sapiens]

MSTPDPPLGGTPRPGPSPGPGRPSPGAMLGPSPGPSPGSARSMMGPSPGPPSAGHPIPTQGPGGYPODNME
OMHKPMESMHEKGMSDDPRYNCOMKGMGMRSGGHAGMGEPPSPMDOHSOGYPSPLGGSEHASSPVPASGES
SGPOMSSGPGGAPLDGADPOALGQONRGPTPFNONOLHQLRAQIMAYKMILARGOPLPDHLOMAVOGKRPM
PGMOOOMPTLPPPSVSATGPGPGFGPGPGPGPGPAPPNY \KPUGMCGTRMPDPGL\GVHDFMPGOPPUGP
PRPWPEGPMANAAAPTSTPOKLIPPOPTGREPSPAPPAVPFAASPVMEPFQTOSPGQFAQPAPMVELHCKOS

RITPICKPRGLDPVEILQEREYRLOARIAHRIQELENLPGSLAGDLRTKATIELKALRLLNFORQOL ‘QJV
VVCMRRDTALETATNAKAYKRSKROSLREARITERLEKQOKIEQERKRROKEQEYILNSI LOHAKDFKEYH
REVIGKIQKLTKAVATYHANTEREQRKKENERI ERKERMRRIMARDEEGYRKLIDOKKDKRLAYLLOQTDEY
VANLTELVROHKAAQVAKEKKKKKKKKKAENAEGOTPALIGPDGEPLDETSQMSDLRPVKVIHVESGKILTG
TDAFPKAGOLEAWLEMNPGY EVAPRSDSEESGISEEEEEEEEEEQPQAAQPPTLEPVEEKKKIPDPDSDDVEE
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ERVDKOSALMVNGVLEKQYCQIKGLEWLVSLYN

TY VPLSTLSNWAYEFDKWAPSVVKVIYKGSPAA
RRAFVPOLRSGKENVLLTTYEYITKDREILAKTIRWKYMIVDEGHRMKNEHCKLTOQVINTHYVAPRRLLLT
GTPLONKLPELWALILNFLLPTIFREC

CSTFEQWFNAPFAMTGERVDINEEETILITRRLHRKVLRPFLLRRL
KRKEVEAQLPERVEYVIKCDMSALOQRVLYRHMOARGVLLTDGSERKDKKGKGGT ! TTTRT IVMRKTCNH“Y
MEOQHIEESFSEHLGFTGGIVQGLDLYRASGKEFELLDRILPKLRATNHKVLLECOMT SLMT IMEDYFAYRG
FKYLRLDGTTKAEDRGMLLKTEFNEPGSEY FIFLLSTRAGGLGLNLOSADTVIIFDSD

VDARHIIENAKODVDDEYGVSQAL xRVLQS"‘f AVAHAVT
NNLNGILADEMGLGKTIQTIALI EMEHKRINGPELIT

7
5

o]
" o]

-ar

NPHODLOAQDRA
”k:QQQ'”VRVLR;CTVV"””EKILnnA&VELNVDQK”*;AuVTDQLbDoH“?RATLuATLhH“W“Lh R
HCSTGSGSASFAHTAPPPAGYNPDLEEPPLREEDEVPDDETVNOMIARHEEEFDLFMRMDLDREREEARN
PRRKPRLMEEDELPSWIIKDDAEVERLTCEEEEERKMFGRGSRHRKEVDY SDSLTERQWLKATIEEGTLEET
BEEVROKKSSRKREKRDSDAGSSTEPTTSTRSRDEDDESKKQRKKRGRPPAEBKLSPNPENLTKKMKKEIVDAV]

KYRDSSSGROLSEVEFIQLPSRKELPEYYELIRKPVDFKKIKERIRNHKYRSLNDLEKDVMLLCONAQTEN

LEGSLIYEDSIVLOSVETSVROKIEREDDSEGEESEEEEEGEEEGSESESRSVKVKIKLGRKEKAQDRLK

GGRRRPSRGSRAKPVVSDDDSEEEQEEDRSGSGSEED (SEQ ID NO: 16).

{60319] >NP 001122317 1 transcription activator BRG1 isoform € {Homo sapiens]

MSTPDPPLGGTFRPGPSPGPGESPGAMLGPSPGPSPGSARSMMGPSPGPPSAGHPIPTQGPGGYPODNMHE
OMHKPMESMHEKGMSDDPRYNCOMKGMGMRSGGHAGMGEPPSPMDOHSOGYPSPLGGSEHASSPVPASGES
SGPOMSSGPGGAPLDGADPOALGQONRGPTPFNONOLHQLRAQIMAYKMILARGOPLPDHLOMAVOGKRPM
PGMOOOMPTLPPPSVSATGPGPGFGPGPGPGPGPAPPNY SRPHGMGGENMPPPGESGVEPRPGMEGQPPGGER
PRKPWPEGPMANAAAPTSTPOKLIFPCPTGRESPAPPAVPFAASPVMEPFQTOSPGQYAQPAPMVELHCKOS
RITPIQKFRGLDPVEILCEREYRLOARIAHRIQELENLPGSLAGDLRTRKATIELKALRLLNFQROLROEY
VVCMRRDTALETALNAKAYKRSKROSLRE TERLEKQOKIEQERKRRORKHQEYINSILOHAKDFRKEYH
REVIGKIQKLTKAVATYHANTEREQRKKENERI ERKERMRRIMARDEEGYRKLIDOKKDKRLAYLLOQTDEY
VANLTELVROHKAAQVAKERKKKKKKKKAENAEGQTPATLGPDGEPLDETSQMSDLPVKVIHVESGKILTG
TDAPKAGOLEAWLEMNPGYEVAPRSDSEESGSEEEEEEEEEEQPQAAQPPTLEPVEEKKKIPDPDSDDVSE
VDARHIIENAKQDVDDEYGVSQALARGLOSYYAVAHAVTERVDKQOSALMYVNGYLRKOYQIKGLEWLVSLYN
NNLNGILADEMGLGRTIQTIALITYLMEHKRINGPFLIIVPLSTLONWAYEFDRKWAPSVVKVSYKGSPAA
RRAFVPQLRSGKENVLLTTYEY I I KDKEHILARKTRWKYMIVDEGHRMENHHCKLTQVLNTHYVAPRRLLLT
GTPLONKLPELWALLNFLLPTIFPKSCSTFEQWENAPFAMTGERVDLNEEETILI I RRLHKVLRPFLLRRL
KREVEAQLPERVEYVIKCDMSALOQRVLYRHMOARKGVLLTDGSEKDKEGKGGTKTLMNTIMOLRRICNHRPY
MEOHIEESFSERLGETGGLIVOGLDLYRASGRKFELLDRILFKLRATNHEVLLECOMT SIMT IMEDYFAYRG
FRYLRLDGTTRAEDRGMLLKTIFNEPGSEYFIFLLSTRAGGLGLNLOSADTVIIFDSDWNRPHODLOAQDRA
HRIGRONEVRVLRLCTVNSVEEKI LAAAKYKLNVDORKVIQAGMFDOKSSSHERRAFLOATLEHEEQDREEER
JEVPDEETYWOMTARUEFuFDLTWQNDLDRRRFFADRPKR&PPLMFEDET““WTAK DARVERLTCEERE
ERMEFGRGSRHRKEVDY SDSLTERKOQWLEKTLKAI EEGTLEEI EEER SRERKRDSDAGSSTPTTSTRS
RPKJ”JVK/OKKACR?PﬂEKLSDNPPWLTBKW/K.VJAVIR”KJ?SS&RQLonv%IQEPSRBELPE‘
IRKPVDEKKIKERI RNHKYRSLNDLEKDVMLLCONAQT ENLEGSLIYEDSIVLOSVETSVROQRIEKEDDS
EGEESEEEEEGEEEGSESESRSVEVKIKLGREKEKAQDRLEGGRRRPSRGSRAKPVVSDDDSEEEQEEDRS

GSGSEED (SEQ ID NO: 17).
{60328] >NP 001122318 1 transcription activator BRG1 isoform D {Homo sapiens]

MSTPDPPLGGTPRPGEFSFPGPGPSFGAMLGE
NHKPNh\M&&KbNSWDDRYIQMKGMGMRS

=
()]
g

PGSAHSMMGPSPGPPSAGHPIPTQGRPGGY PODNMH
i MbPEPSEMJ CHSQGYPSPLGGSEHASSPVPASGPS
GPOMSSGPGGAPLDGADPQATLGOONRGP TP ENQNY LHQLQA“TMﬁVKM ARGOPLPDHLOMAVOGKREPM
Mx QUMPTLEFPPSVSATGEFGPGRPGPGPGPGPGPAY PNYSRPHGMGGPNMPY PGP SGVEPGMPGOPPGGP
PKEWPEGPMANAAAPTSTPQRLIPPOPTGRPSPAPPAVPPAASEFVMPPOTOSPGQRPAQPAPMVPLHQKQS
“T ' TQRPRGLDEVE TOEPE¢RLQ\PIDHR¢yFMJEZ? sSLAGDLRTKATIELKALRLLNFQROLROEY
VCMRRDTALETALNAKAYKRSKROSLREARITEKLERQOKIEQERRKRROKHOEY LNS I LOHAKDFKEYH
QSV“Q LORKLTRAVATYHANTEREQKKENERIEKERMRRLMAEDEEGYRKLIDOKKDKRLAYLLOOTDEY
VANLTELVRCHRAAQVAREKKKERKKKKKAENAEGOTPATIGPDGEPLDETSOMSDLEVRKVIHVESGKILTG
TDAPKAGQLEAWLEMNEPGYEVAPRS EREEEEEEEQPOAAQPPTLPVEEKKKIPDPDSDDVSE
VDARHIIENAKODVDDEYGVSQAL YAVARAVTERVDROSALMVNGVLEKQYQIKGLEWLVSLYN
NNLNGILADEMG LCK”lQmTALil HKRINGPFLIIVPLSTLSNWAYEEFDKWAPSVVKVSYKGSPAA
RRAFVPOLRSGKENVLLTTYEYTIKD LAKIRWKYMIVDEGHERMKNHACKLTOVINTEYVAPRRLLLT
GTPLONKLPELWALLNFLLFTIFRKSCS FF&MFW“ FAMTGERVDINEEETILTIRRLHRVLRPFLLRRL
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RRKEVEAQLPERVEYVIKCDMSALQRVLYRHMOAKGVLLTDGSEKDKKGKGGTKTLMNT IMOLRKICNHPY

MEOQHIEESFSERLGEFTGGIVOGLDLYRASGKFELLDRILPKLRATNHKVLLECOMTSEMT IMEDYFAYRG

FRYLRLDGTTRAEDRGMLLKTEFNEPG °”fFiFL;STZACGLCLILQSA PTVEITFDSDWNPHODLOAQDRA
AG

HRIGOONEVRVLRLCTVNSVEEKT LAAAKYKINVDOQRVIQAGMFDOKSSSHERRAFLOATLEHEEQDEEER
uFVPDE*TVWOMTARUFFEtULbMQWDLDRRRFFﬂ“kPKR&PPLMFED? PSWIIKDDAERVERLTCEEEE
ERMEPGRGSRHRKEVDYSDSLTEROWL 'LBAIFFPTLFEIEFFVKQKKQvP REKRDSDAGSSTRPTTSTRS
RDKDDE QAKQKKRGRPPAkKLS“RPPWLTKYMK\-V“%VTVVKWwSCROLS””E'OLPSA KELPEYYELI
REKPVDFEKIKERIRNHKYRSLNDLEKDYVMLLCONAQTEFNLEGSLIYEDSIVLOSVETSVROKIEKEDDSE
GEESEEEEEGEEEGSESESREVEVKIKLGREEKAQDRLEGGRRRPSRGSRAKPVVSDDDSEEEQEEDRSG

o (SEQ ID NO: 18).
i80321] >NP 001122319 1 transcription activator BRG1 isoform E [Homo sapiens]

SGSEE

r:j

MSTPDPPLGGTPRPGPEFPGPGPSPGAMLGPSPGPSPGSAHSMMGPSPGPPSAGHP I PTQGPCEY PODNME
OMHEPMESMHEKGMSD PR{NOMKGMGMPSGQHACMbk*?SPMDquQCXEbLLCQ.EHADQV”PAS"“

SGPOMSSGPGGAPLDGADPOQATLGOONRGPTPENONOQLHOLRAQIMAYKMEARGOPLPDHLOMAVOGKRPM
PGMOQOMPTLPYPSVSATGPGPGPGRPGYGPGPGPAPPNYSRPHGMGGPNMEPPPGPSGVEPGMPGOPPGGE
PKEWPEGPMANAAAPTSTPQRLIPPOPTGRPSPAPPAVPPAASEFVMPPOTOSPGQRPAQPAPMVPLHQKQS
RITPIQRPRGLDPVEILOEREYRLOARIAORIQELENLPGSLAGDLRTKATIELRA L}LLDEQ““LPQ””

ILOHAKDFKEYH
AYLLOQTDEY
TESGKILTG

VVEMRRDTA _EMALNAKAVKQSIPOSLlZARIThKLEKQQKIhQERRy
REVTGK ; RIEKERMRRLMAEDE
VANLTELVRCH (Z—\z—\ﬁ\fAKEz{&Kh """ Pz\' GPDGE

TDAPKAGQLEAWLEMNEPGYEVAPRS CEEEEQPOAS KKKIPDPDSDDVSE
VDARHIIENARODVDDEYGVSQOAL PGLQSEXAVA&AV"”?VDKu ALNVNSVLKQY;*\JL WILVSLYN
NNLNGILADEMGLGKTIQTIALITYL e IVPLS IAYEFDKWAPSVVKVEYKGSEPAA
RRAFVPOLRSGKFNVLLTTYEYIIKDEKHILARKTIRWKYMIVD CKLTOVLNTHYVAPRRLLLT

7]

GTPLONKLPELWALLNFLLFTIFRSCSTFEQWEFNAF FAMT GFRVULB77"JLTLRQLHRVLRPFLLRRL
KEKEVEAQLPERVEYVIKCDMSALORVLYRAMOAKGVLLTDGSEKDKKG kTRTHARTLMQLRKICNHFY
MEQHIEESFSEHLGEFTGGIVQGLDLYRASGE Lu?leKLkATMHK LL* [MEDYFAYRG
FRKYLRLDGTTKAEDRGMLLKTFNEPGSEYE'] %“WQACGLULNLQ“A.I\71FDS WW?F@DLOAuD{A
HRIGOONEVRVLRLCTVNSVEEKILAAAKYKLNVDOKVIQAGMEDOKSSSHERRAY LLALTFHEEQEEiZ
DEVPDDETVNOMIARHEEEFDLEFMRMDLDRRREEARNPEKRKPRLMEEDELPSWIITKDDAEVERLTCEEEE
BMFFPGSRHRKEUDY\DSITEAﬁWbKAIEEUTMEMTEEEVRV{zgSrBRKRDSDAGSQ¢PTvthjR
DDESKKORKKRGRPPAEKLSPNPPNLTRKEKMKKIVDAVIKYKDSSSGROLSEVEFIQLPSRRKELPEYYELT
PVDFKKIKERIRNHKYRSLNDLEKDVMLLCONAQTFNLEGSLIYEDSIVLOSVETSVROKIEKEDDSEGE
ESEREEEGEEEGSESESRSVEVKIKLGREKEKADDRLKGGRRRESRGSRAKPVVSDDDSEREEQEEDRSGSG

SEED {SEQ ID NGO 19).
[60322] >NP 0011223201 transcription activator BRG1 1soform F [Homo sapiens]

_[;

MSTPDPPLGGTEFRPGPSPGPGPSPGAMLGPSPGPSFGSAHSMMGPSPGPE
OMHKPMESMHEKGMSDDPRYNQMKGMGMRSGGHAGMGE PP S
SGPOMSSGPGGAPLDGADPOALGOONRGRTE QVQLH“LQAQ MJ “LGQ“LPLHL'MAVOkaDM
PGMOOOMPTLPPPSVSATGPGPGPGPGPGPGPGPAPPNY SRP wM( RVWOPP“KB\*OCN“GOPPGUP
PRKPWPEGPMANAAAPTSTPOKLIFPCPTGRESPAPPAVPFAASPVMEPFQTOSPGQYAQPAPMVELHCKOS
RITPIQKFRGLDPVETL LCEREvPLQARIAHPt“EuuﬁlPGSLAauLRTBP¢IELKALRLTNFQQQLRQEV
VVCMRRDTALETALNAKAYKRI KLEKQQKIED RROKHQEYINSLLOHAKDFKEYH
RSVIGKIQKLTKA ERMRRLMAEL (RELIDOKKDRKRLAYLLOOTDEY
VANLThr”?QHHAﬁQJAKh”VKKKKKh\AhP“EJHmPﬁ.uPLuuPTDETSQMDD PVRVIHVESGKILTG
TDAPKAGOLEAWLEMNPGYEVAPRSDSEESGSEEEEEEEEEEQPQAAQPPTLEPVEEKKKIPDPDSDDVSE
VDARHIIENAKQDVDDEYGVSQALARGLOSYYAVAHAVTERVDKQOSALMYVNGYLRKOYQIKGLEWLVSLYN
NNLNGILLADEMGLGKTIQTIALITYLMEHKRINGPFLIIVPLSTLONWAYEFDKWAPSVVEVEYKGSPAA
RRAFVPQLRSGKENVLLTTYEYIIKDKEI LAKTIRWKYMIVDEGHRMENHHCKLTQVLNTHYVAPRRLLLT
GTPLONKLPELWALLNFLLPTIFKSCSTFEQWENAPFAMTGERKVDLNEEETTILT 3LHKV RPFLLRRL
KREVEAQLPERVEYVIKCDMSALOQRVLYRHMOARKGVLLTDGSEKDKEGKGGTKTLMNTIMOLRRICNHRPY
MEOHTIEESFSERLGETGGIVOGLOLY RﬁSﬁKrmLAURTLTKLRfTNHRVLLfLQEESLMTTN DYFAYRG
FRYLRLDGTTRKAEDRGMLLKTEFNEPGSEYFIFLLSTRAGGLGLNLOSADTVIIFDSDWNPHODLOACDRA
H{IGQQWWVRVLQLC“V\SVEhKLLAAAKYKLNVDQKVLQAGMEDQKSSQHEQPAFLQ I LEHEEQDEEE

\GHPIPTQGPGGYPODNMH

PLGGSEHASSPVPASGES
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DEVPDDETVNOMIARHEEEFDLEFMRMDLDRRREEARNPKRKPRLMEEDELPSWI T KDDAERVERLTCER
‘GRGSRHRKEVDY SDSLTEKQWLRATEREGTLEEIEEEVROKKSSREKRERDSDAGS STPTT S
DDESKKORKKRGRPPAERKLSPNPPNLTRKMKKIVDAVIKYRKDSSGROLSEVEIQLPSRRKELPEYYELIRKP
VL RIRNHKYRSLNDLEKDVMLLCONAQT FNLEGSLIYERSIVLOSVETSVROQRKIEKEDDEEGEE
SEEREEGEEEGSESESRSVEVKIKLGRKEKAQDRLEGGRRRPSRGSRAKPVVSDDDSEEEQEEDRSGSGS

EED {SEQ ID NO: 20).

REFERENMCES
{00323] All publications, patents, patent applications, patent publications, and database entries (e g
sequence database entries) mentioned herein, eg., in the Background, Summary, Detailed
Description, Examples, and/or References sections, are hereby incorporated by reference in their
entireties as if each individual publication, patent, patent application, patent publication, and database
entry was specifically and individually incorporated herein by reference. In case of contlict, the

present application, including any definitions herein, will control.

EQUIVALENTS AND SCOPE

{00324] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this disclosure belongs.
In the specification, the singular forms also nclude the plural unless the context clearly dictates
otherwise. All publications, patent applications, patents and other references mentioned herein are
incorporated by reference. The references cited herein are not admitted to be prior art to the claimed
invention. In the case of conflict, the present specification, including definitions, will control. In
addition, the materials, methods and examples are illustrative only and are not intended to be limiting.
{00325] Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents of the embodiments described herein. The scope of the present
disclosure 13 not intended to be limited to the above description, but rather is as set forth in the
appended claims.

{00326] Articles such as “a,” “an,” and “the” may mean one or more than one unless indicated to
the contrary or otherwise evident from the context. Claims or descriptions that include “or” between
two or more members of a group are considered satisfied if one, more than one, or all of the group
members are present, unless indicated to the contrary or otherwise evident from the context. The
disclosure of a group that includes “or” between two or more group members provides embodiments
in which exactly one member of the group is present, embodiments in which more than one members

of the group are present, and embodiments in which all of the group members are present. For
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purposes of brevity those embodiments have not been individually spelled out herein, but it will be
understood that each of these embodiments 1s provided herein and may be specifically claimed or
disclaimed.

{80327] It 1s to be understood that the disclosure encompasses all variations, combinations, and
permutations in which one or more limitation, element, clause, or descriptive term, from one or more
of the claims or from one or more relevant portion of the description, is introduced into another claim.
For example, a claim that ts dependent on another claim can be modified to include one or more of
the limitations found in any other claim that is dependent on the same base claim. Furthermore, where
the claims recite a composition, it is to be understood that methods of making or using the composition
according to any of the methods of making or using disclosed herein or according to methods known
in the art, if any, are included, unless otherwise indicated or unless it would be evident to one of
ordinary skill in the art that a contradiction or inconsistency would arise.

{00328] Where clements are presented as lists, e.g., in Markush group format, it is to be understood
that every possible subgroup of the elements is also disclosed, and that any element or subgroup of
elements can be removed from the group. It is also noted that the term “comprising” is intended to
be open and permits the inclusion of additional elements or steps. It should be understood that, in
general, where an embodiment, product, or method is referred to as comprising particular elements,
features, or steps, embodiments, products, or methods that consist, or consist essentially of, such
elements, features, or steps, are provided as well. For purposes of brevity those embodiments have
not been individually spelled out herein, but it will be understood that each of these embodiments is
provided herein and may be specifically claimed or disclaimed.

{60329] Where ranges are given, endpoints are included. Furthermore, it is to be understood that
unless otherwise indicated or otherwise evident from the context and/or the understanding of one of
ordinary skill in the art, values that are expressed as ranges can assume any specific value within the
stated ranges in some embodiments, to the tenth of the unit of the lower limit of the range, unless the
context clearly dictates otherwise. For purposes of brevity, the values in each range have not been
individually spelied out herein, but it will be understood that each of these values is provided herein
and may be specifically claimed or disclaimed. 1t is also to be understood that unless otherwise
indicated or otherwise evident from the context and/or the understanding of one of ordinary skill in
the art, values expressed as ranges can assume any subrange within the given range, wherein the
endpoints of the subrange are expressed to the same degree of accuracy as the tenth of the unit of the

lower limit of the range.
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i80330] In addition, it is to be understood that any particular embodiment of the present disclosure
may be explicitly excluded from any one or more of the claims. Where ranges are given, any value
within the range may explicitly be excluded from any one or more of the claims. Any embodiment,
element, feature, application, or aspect of the compositions and/or methods of the invention, can be
excluded from any one or more claims. For purposes of brevity, all of the embodiments in which one

or more elements, features, purposes, or aspects are excluded are not set forth explicitly herein.
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CLAIMS

What is claimed is:

I A method, coroprising administering an enhancer of a zeste homolog 2 (EZH2) inhibitor to a
subject having or diagnosed with a cell proliferative disorder characterized by a cell or a population

of cells that exhibits a loss of function of SMARCAZ and/or SMARCA4,

2. A method of treating a cell proliferative disorder in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of an enhancer of a zeste homolog 2
(EZH2) inhibitor, wherein the cell proliferative disorder is characterized by a cell or a population of

cells that exhibits a loss of function of SMARCA2 and/or SMARCA4,

3. The method of any one of clairas 1 or 2, wherein the cell proliferative disorder is a cell

proliferative disorder of the lung.

4. A method of treating a cell proliferative disorder of the lung in a subject in need thereof
comprising administering to the subject a therapeutically effective amount of an enhancer of a zeste

homolog 2 (EZH2) inhibitor.

S. The method of claim 4, wherein the cell proliferative disorder comprises or is characterized
by a cell or a population of cells that exhibits a loss of function of SMARCAZ and/or a loss of function

of SMARCA4.

0. The method of any one of claims 1, 2 or 4, wherein the cell proliferative disorder comprises
or is characterized by a cell or a population of cells that exhibits a foss of function of SMARCAZ and

SMARCA4.

7. The method of any one of claims 1, 2 or 4, wherein the cell proliferative disorder is

characterized by a stem-, stem-like, or progenitor cell of origin.

g The method of any one of claims 1, 2 or 4, wherein the cell proliferative disorder of the lung
is characterized by a malignant growth or lesion in the lung.
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9. The method of claim &, wherein the malignant growth or lesion is a primary lesion.

10, The method of claims 8, wherein the malignant growth or lesion s, or is characterized by, a

secondary or metastatic lesion,

It The method of claim §, wherein the malignant growth is a malignant lung neoplasm, a

carcinoma, or a carcinoid tumor.

12, The method of any one of claims 1, 2 or 4, wherein the cell proliferative disorder of the lung

is asbestos-induced hyperplasia, squamous metaplasia, and benign reactive mesothelial metaplasia.

13.  The method of any one of claims 1, 2 or 4, wherein the cell proliferative disorder of the lung

is lung cancer.

t4.  The method of claim 13, wherein the lung cancer is small cell lung cancer.

15. The method of claim 13, wherein the lung cancer is non-small cell lung cancer.
16. The method of claim 13, wherein the lung cancer is a squamous cell carcinoma.
17 The method of claim 13, wherein the hung cancer ts an adenocarcinoma.

I8.  The method of claim 13, wherein the lung cancer is a small cell carcinoma.

19, The method of claim 13, wherein the lung cancer is a large cell carcinoma.

20, The method of claim 13, wherein the lung cancer is an adenosquamous cell carcinoma.

21, The method of claim 13, wherein the lung cancer is mesothelioma.

22. The method of any one of claims 1, 2, or 4, wherein the cell proliferative disease is

characterized by a primary tumor, wherein the primary tumor
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(A) exhibits SMARCAZ/SMARCAA4 dual foss; and

(B) is poorly differentiated and/or exhibits epithelial to mesenchymal transition (EMT)
features.
23. The method of claim 22, wherein the primary tumor exhibits low E-cadherin and high

vimentin expression levels.

24, The method of any one of claims 1, 2 or 4, wherein the subject has been or is being
administered an additional therapeutic agent concurrently or in temporal proximity with the
administration of the EZH2 inhibitor.

25, The method of claim 24, wherein the additional therapeutic agent is a standard-of-care agent.

26.  The method of claim 25, wherein the additional agent is or comprises an agent listed in

Schematic 1, or is or comprises a combination of two or more agents listed in Schematic 1.

27. The method of claim 24, wherein the additional therapeutic agent is an immune checkpoint
inhibitor.
28. The method of claim 27, wherein the imnmune checkpoint inhibitor is a CTLA4 wnhibitor, a

PD-1 inhibitor and/or a PB-L1 inhibitor, a LAG3 inhibitor, a B7-H3 inhibitor, or a Tim3 inhibitor.

29, The method of claim 28, wherein the immune checkpoint inhibitor comprises Iptlimumab,
Ticilimumab, AGEN-1884, Nivolumab, Pembrolizumab, Atezolizumab, Durvalumab, Avelumab,
BMS-936559, AMP-224, MEDI-0680, TSR-042, BGB-108, 8STI-1014, KY-1003, ALN-PDL, BGB-
A317, KD-033, REGN-2810, PDR-001, SHR-1210, MGD-013, PF-06801591, CX-072, IMP-731,
LAG-52S, BMS-986016, GSK-2831781, Enoblituzumab, 1241-8H9, DS-5573, MBG-453, or a

combination thereof.

30. The method of any claims 24, wherein the EZHZ2 inhibitor and the additional therapeutic agent

are administered sequentially to the subject.
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31 The method of claim 24, wherein the EZH2 inhubitor and the additional therapeutic agent are

administered via different administration routes and at different intervals.

32, The method of any one of claims 1, 2 or 4, wherein the EZH2 inhibitor is administered orally

twice a day.

33.  The method of any one of claims 1, 2 or 4, wherein the method further comprises detecting
SMARCAZ2 and/or SMARCA4 protein expression and/or a function of a SMARCAZ2 and/or of a
SMARCA4 protein.

34 The method of claim 33, wherein the expression and/or function of the SMARCA?Z and/or the
SMARCA4 protein is evaluated by a method comprising:

{a} obtaining a biclogical sample from the subject;

(b} contacting the biological sample or a portion thereof with an antibody that specifically
binds SMARCAZ or SMARCAA4; and

{(c) detecting an amount of the antibody that is bound to SMARCAZ or SMARCA4.

35. The method of any one of claims 1, 2 or 4, wherein the method further comprises detecting a
genomic mutation in the gene encoding the SMARCAZ and/or the gene encoding the SMARCA4

protein in a biojogical sample obtained from the subject.

36. The method of claim 35, wherein the genomic mutation is detected by a method comprising;

{(a) obtaining a hiological sample from the subject;

(b} sequencing at least one DNA sequence encoding a SMARCA?Z protein or a portion thereof,
and/or at least one DNNA sequence encoding a SMARCA4 protein or a portion thereof, in the
biological sample; and

(c) determining if the at least one DNA sequence encoding a SMARCAZ protein or a portion
thereof, and/or the at least one DNA sequence encoding a SMARCA4 protein or a portion thereof,
comprises a mutation affecting the expression and/or function of the SMARCAZ protein or the

SMARCA4 protein.
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37. The method of any one of claims 1 or 2, wherein the EZH?2 inhibitor inhibits tri-methylation

of lysine 27 of histone 3 (H3K27).

38. A method, comprising detecting a SMARCA2 and/or a SMARCA4 loss of function 1o a

sample obtained from a subject.

39. The method of claim 38, wherein the subject has cancer.

40.  The method of any one of claims 38 or 39, wherein the method further comprises
administering an EZH?2 inhibitor to the subject, it a SMARCAZ and/or SMARCA4 loss of function
is detected in the subject.

41. The method of claim 40, wherein the SMARCAZ loss of function is not associated with a
gepomic mutation in a gene encoding SMARCAZ protein, and/or wherein the SMARCA4 loss of
function is associated with a genomic mutation in a gene encoding SMARCA4.

42, The method of claim 38, wherein the subject has NSCLC.

43, The method of any one of claims 1, 2, or 4, wherein the EZH?2 inhibitor 18

(tazemetostat),

or a pharmaceutically acceptable salt thereof.

44, The method of any one of claims 1, 2, or 4, wherein the EZH2 inhibitor is
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(B), =

(©, N (D),

a stereoisomer, a pharmaceutically acceptable salt and/or a solvate thereof.

45. The method of any one of claims 1, 2, or 4, wherein the EZH?2 inhibitor i3

S or a pharmaceutically acceptable salt thereof.
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46. The method of any one of claims 1, 2, or 4, wherein the EZH2 inhibitor is
-, ;',fjp T /"‘f.
HN\E},» -
O HNL
N
H {
n\ '{f
& \“\ N
i : §§
NS NI "\Nf
..f"/v\\ '[l\ s & %“-N\\
HN, f,[ o : A ,
Ve , & stereoisomer, a pharmaceutically acceptable salt and/or a

solvate thereof,

47. The method of any one of claims 1, 2, or 4, wherein the EZH2 inhibitor is

Joaass:

- <:
-,

N
/ . a sterepisomer, a pharmaceutically acceptable salt and/or a

solvate thereof

48, The method of any one of claims 1, 2, or 4, wherein the EZH?2 inhibitor is
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a stereoisomer, a pharmaceutically acceptable salt

2

and/or a solvate thereof.

49, The method of any one of claims 1, 2, or 4, wherein the EZH2 inhibitor is administered orally.
50. The method of any one of claims 1, 2, or 4, wherein the EZH2 inhibitor 13 formulated as an

oral tablet.

51 The method of any one of claims 1, 2, or 4, wherein the EZHZ inhibitor is administered at a

dose of between 10 mg/kg/day and 1600 mg/kg/day.

52. The method of any one of claims 1, 2, or 4, wherein the EZH2 inhibitor is administered at a

dose of about 100, 200, 400, 800, or 1600 mg.

53, The method of any one of claims 1, 2, or 4, wherein the EZH2 inhibitor 15 administered at a

dose of about 800 mg.

54, The method of any one of claims 1, 2, or 4, wherein the EZH?2 inhibitor is administered twice

per day (BID).

55. Use of an enhancer of a zeste homolog 2 (EZH2) inhubitor for treating a cell proliferative disorder
in a subject in need thereof, the use comprising administering to the subject a therapeutically effective
amount of an enhancer of a zeste homolog 2 (EZH2) inhibitor, wherein the cell proliferative disorder
is characterized by a cell or a population of cells that exhibits a loss of function of SMARCAZ and/or

SMARCA4.
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56.  The use of claim 55, wherein the cell proliferative disorder is a cell proliferative disorder of

the lung.

7. Use of an enhancer of zeste homolog 2 (EZH2) inhibitor, for treating a cell proliferative
disorder of the lung in a subject in need thereof, the use comprising administering to the subject a

therapeutically effective amount of the enhancer of a zeste homolog 2 (EZH2) inhibitor.

S8, The use of claim 57, wherein the cell proliferative disorder comprises or 1s characterized by a
cell or a population of cells that exhibits a toss of function of SMARCAZ and/or a loss of tunction of

SMARCA4.

59. The use of any one of claims 55-58, wherein the cell proliferative disorder comprises or is
characterized by a cell or a population of cells that exhibits a loss of function of SMARCAZ and

60.  Theuse of any one of claims 55-59, wherein the cell proliferative disorder is characterized by

a stem-, stem-like, or progenitor cell of origin.

61, The use of any one of claims 55-60, wherein the cell proliferative disorder of the lung is

characterized by a malignant growth or lesion in the lung.

62. The use of any one of claims 55-61, wherein the malignant growth or lesion is a primary
fesion.
63. The use of any one of claims 55-62, wherein the malignant growth or lesion is, or is

characterized by, a secondary or metastatic lesion.

64. The use of any one of claims 55-03, wherein the malignant growth is a malignant lung

neoplasm, a carcinoma, or a carcinoid tumor.

6S. The use of any one of claims 55-64, wherein the cell proliferative disorder of the lung is

asbestos-induced hyperplasia, squamous metaplasia, and benign reactive mesothelial metaplasia.
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66.  The use of any one of claims 55-65, wherein the cell proliferative disorder of the lung s lung
cancer.

67. The use of claim 66, wherein the lung cancer ts small cell lung cancer.

68. The use of claim 66, wherein the lung cancer is non-small cell lung cancer.

69.  Theuse of claim 66, wherein the lung cancer 1s a squamous cell carcinoma.

70.  The use of claim 66, wherein the lung cancer is an adenocarcinoma.

71 The use of claim 66, wherein the lung cancer is a small cell carcinoma.

72, Theuse of claim 66, wherein the lung cancer is a large cell carcinoma.

73. The use of claim 66, wherein the lung cancer is an adenosquamous cell carcinoma.
74. The use of claim 66, wherein the lung cancer is mesothelioma.
75.  The use of any one of claims 55-74, wherein the cell proliferative disease ts characterized by

a primary tumor, wherein the primary tumor
{A) exhibits SMARCAZ/SMARCA4 dual toss; and
(B) 1s poorly differentiated and/or exiubits epithelial to mesenchymal transition (EMT)

features.

76. The use of claim 75, wherein the primary tumor exhibits low E-cadherin and high vimentin

expression levels.

77. The use of any one of claims 55-76, wheretn the subject has been or s being administered an
additional therapeutic agent concurrently or in temporal proximity with the administration of the

EZH2 inhibitor,
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78.  Theuse of claim 77, wherein the additional therapeutic agent is a standard-of-care agent.
79, Theuse of claim 78, wherein the additional agent is or comprises an ageot listed in Schematic

I, or is or comprises a combination of two or more agents listed in Schematic 1.

&0, The use of claim 79, wherein the additional therapeutic agent is an immune checkpoint
inhibitor.
81. The use of claim 80, wherein the immune checkpoint inhibitor is a CTL A4 inhibitor, a PD-1

inhibitor and/or a PD-L1 inhibitor, a LAGS3 inhibitor, a B7-H3 inhibitor, or a Tim3 inhibitor.

82. The use of claim 81, wherein the immune checkpoint inhibitor comprises Ipilimumab,
Tictlimumab, AGEN-1884, Nivolumab, Pembrolizumab, Atezolizumab, Durvalumab, Avelumab,
BMS-036559, AMP-224, MEDI-0680, TSR-042, BGB-108, STI-1014, KY-1003, ALN-PDL, BGB-
A317, KDB-033, REGN-2810, PDR-001, SHR-1210, MGD-013, PF-06801591, CX-072, IMP-731,
LAG-525, BMS-986016, GSK-2831781, Encblituzumab, 1241-8H9, DS-5573, MBG-453, or a

combination thereof.

83 Theuse of any one of claims 77-82, wherein the EZH2 inhibitor and the additional therapeutic

agent are administered sequentially to the subject.

84.  Theuse of any one of claims 77-83, wherein the EZHZ ivhibitor and the additional therapeutic

agent are administered via different administration routes and at different intervals.

5. The use of any one of claims 55-84, wherein the EZH?2 inhibitor is administered orally twice
a day.
86. The use of any one of claims 55-85, wherein the use further comprises detecting SMARCA?2

and/or SMARCA4 protein expression and/or a function of a SMARCAZ and/or of a SMARCA4

protein.
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87. The use of claim 86, wherein the expression and/or function of the SMARCA?2 and/or the
SMARCA4 protein is evaluated by the steps comprising:

{(a) obtaining a biological sample from the subject;

(b} contacting the biological sample or a portion thereof with an antibody that specifically
binds SMARCAZ or SMARCA4; and

(¢} detecting an amount of the antibody that is bound to SMARCAZ or SMARCA4.

88, The use of any one of claims 55-87, wherein the use further comprises detecting a genomic
mutation in the gene encoding the SMARCAZ and/or the gene encoding the SMARCA4 proteinin a

biotogical sample obtained from the subject.

&9, The use of claim 88, wherein the genomic mutation is detected by the steps comprising:

{a) obtaining a biological sample from the subject;

{b) sequencing atleast one DNA sequence encoding a SMARCAZ protein or a portion thereof,
and/or at least one DNA sequence encoding a SMARCA4 protein or a portion thereof, in the
biological sample; and

(c) determining if the at least one DNA sequence encoding a SMARCAZ protein or a portion
thereof, and/or the at least one DNA sequence encoding a SMARCA4 protein or a portion thereof,
comprises a mutation affecting the expression and/or function of the SMARCAZ protein or the

SMARCA4 protein.

90. The use of claim 55, wherein the EZH2 inhibitor inhibits tri-methylation of lysine 27 of

histone 3 (H3K27).

91. The use of any one of claims 88-89, wherein the use further comprises detecting a SMARCAZ

and/or a SMARCA4 loss of function in a sample obtained from a subject.

92. The use of claim 91, wherein the SMARCAZ loss of function is not associated with a genomic
mutation in a gene encoding SMARCA?Z protein, and/or wherein the SMARCA4 loss of function is

assoctated with a genomic mutation in a gene encoding SMARCAA4.

93, Theuse of any one of claims 91-92, wherein the subject has NSCLC.
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94, The use of any one of clairas 55-93, wherein the EZH?2 inhibitor 1s

(tazemetostat),

or a pharmaceutically acceptable salt thereof,

95. The use of any one of clairas 55-93, wherein the EZH?2 inhibitor 1s
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a stereoisomer, a pharmaceutically acceptable salt and/or a solvate thereof.

96. The use of any one of clairas 55-93, wherein the EZH?2 inhibitor 1s
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or a pharmaceutically acceptable salt thereof.

97. The wuse of any one of claims 55-93, wherein the EZH2 inhibitor is
Y
HN\g’j i
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e , & stereotsomer, a pharmaceutically acceptable salt and/or a

solvate thereof.

The wuse of any one of claims 55-93, wherein the EZH2 inhibitor is

i .4?
AY o

/' , a stereoisomer, a pharmaceutically acceptable salt and/or a

solvate thereof

99. The use of any one of claims 55-93, wherein the EZHZ inhibitor is
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, a stereoisomer, a pharmaceutically acceptable salt

and/or a solvaie thereof

100.  The use of any one of claims 55-93, wherein the EZH2 inhibitor 1s administered orally.
¥ ) y

101, Theuse of any one of claims 55-93, wherein the EZH2 inhibitor is formulated as an oral tablet.

102.  The use of any one of claims 55-93, wherein the EZH2 inhubitor is administered at a dose of

between 10 mg/kg/day and 1600 mg/kg/day.

103, The use of any one of claims 55-93, wherein the EZHZ inhibitor is administered at a dose of

about 100, 200, 400, 800, or 1600 mg.

104. The use of any one of claims 55-93, wherein the EZH? inhibitor 1s administered at a dose of
Y s

about 8300 mg.

105,  The use of any one of claims 55-93, wherein the EZH2 inhibitor is administered twice per day
(BID}.
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 60-89, 81-105
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
- Please see extra sheet for Box No. |l Observations where unity of invention is lacking -

1. E] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. IE No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-26, 30-34, 37-43, 49-59, 90 limited to a standard-of-care agent, antibody assay, and tazemetostat

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Continuation of:
Box NO IIl. Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group i+: Claims 1-59, 90, drawn to a method, comprising administering an enhancer of a zeste homolog 2 (EZH2) inhibitor to a subject
having or diagnosed with a celi proliferative disorder characterized by a loss of function of SMARCA2 and/or SMARCAA4. The method
will be searched to the extent that the subject is being administered an additional agent comprising standard-of-care agent (see claims
25-26); the loss of function of SMARCA2 and/or SMARCAA is detected by an antibody (see claims 33-34); and the EZH2 inhibitor is
tazemetostat (see claim 43). It is believed that claims 1-26, 30-34, 37-43, 49-59, 90 encompass this first named invention, and thus
these claims will be searched without fee to the extent that they encompass a standard-of-care agent, antibody assay, and tazemetostat.
Additional therapeutic agent(s), assay for detecting loss of function of SMARCAZ2 and/or SMARCA4, and EZH2 inhibitor(s) will be
searched upon the payment of additional fees. Applicants must specify the claims that encompass any additionally elected therapeutic
agent(s), assay and EZH2 inhibitor(s). Applicants must further indicate, if applicable, the claims which encompass the first named
invention, if different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to
be applied to the "+" group(s) will result in only the first claimed invention to be searched. An exemplary election would be wherein the
additional therapeutic agent encompasses an immune check point inhibitor, an assay for analyzing genomic mutation of SMARCA2
and/or SMARCA4, and GSK126 (claims 1-24, 27-32, 35-42, 46, 49-59, 90).

The inventions listed as Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

The inventions of Groups I+ each include the special technical feature of an additional therapeutic agent, an assay for detecting loss of
function, and an EZH2 inhibitor, recited therein, not required by any of the other inventions of Groups I+

Common Technical Features

The inventions of Groups 1+ share the technical feature of claims 1, 2, and 4. However, these shared technical features do not represent
a contribution over prior art in view of the article "EZH2 inhibition sensitizes BRG1 and EGFR mutant lung tumors to Topoll inhibitors" by
Fillmore et al. (hereinafter 'Fillmore') (Nature. 2015 April 9; 520(7546). 239-242. Author manuscript, pg 1-21).

Fillmore teaches a method, comprising administering an enhancer of a zeste homolog 2 (EZH2) inhibitor to a subject having or
diagnosed with a cell proliferative disorder characterized by a cell or a population of cells that exhibits a loss of function of SMARCA2
and/or SMARCA4 (abstract, Here, we demonstrate that EZH2 inhibition (EZH2i) had differential effects on Topolli response of NSCLCs
in vitro and in vivo. EGFR and BRG1 mutations were genetic biomarkers that predicted enhanced sensitivity to Topolli in response to
EZH2i. BRG1 loss-of-function mutant tumors responded to EZH2i with increased S phase, anaphase bridging, apoptosis, and Topolli
sensitivity.; pg 2, para 3, For the sensitized lines, pretreatment with 2uM GSK126 for 9 days sensitized the lines to 4-day etoposide with
continued GSK126 treatment (14 days total).; pg 3, para 1, We examined the mutational annotation available for the NSCLC lines and
found that 12 of 14 sensitized cell lines harbored inactivating mutations in BRG1 (SMARCAA4) or activating mutations in EGFR, while 10
of 12 protected cell lines were wild-type for the two genes.; pg 3, para 2, we treated xenograft-bearing mice with etoposide and EZH2i.
For the sensitized BRG1 mutant cell line H157, early treatment with dual etoposide and DZNep therapy prevented tumors from forming
in 4/6 mice, proving more efficacious than etoposide or DZNep alone.).

Fillmore teaches a method of treating a cell proliferative disorder in a subject in need thereof comprising administering to the subject a
therapeutically effective amount of an enhancer of a zeste homolog 2 (EZH2) inhibitor, wherein the cell proliferative disorder is
characterized by a cell or a population of cells that exhibits a loss of function of SMARCA2 and/or SMARCA4 (abstract, pg 2, para 3, pg
3, para 1-2).

Fillmore teaches a method of treating a cell proliferative disorder of the lung in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of an enhancer of a zeste homolog 2 (EZH2) inhibitor (abstract, pg 2, para 3, pg 3, para 1-2).

Fillmore further teaches treating lung cancer with additional therapeutic agents (abstract, etopside).

Fillmore further teaches assay for detecting loss of function of SMARCA2 and/or SMARCAA4 (pg 11, para 1, immunofluorescence
....Images were chosen to highlight the difference between BRG1.sup.high interphase cells and EGFR.sup.high dividing cells in EZH2i
treated PC9 cultures.).

As said technical features were known in the art at the time of the invention, these cannot be considered special technical features that
would otherwise unify the groups.

Groups I+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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