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INHIBITION OF SMARCAZ FOR TREATMENT OF CANCER

RELATED APPLICATIONS
[001] This application claims the benefit of and priority to U.S. Provisional Application Nos.
62/464,811, filed February 28, 2017, and 62,542,241, filed August 7, 2017, the entire contents

of each of which are hereby incorporated by reference.

FIELD OF DISCLOSURE

[002] This disclosure relates to modulation (e.g., inhibition) of SMARCAZ for treating
cancer.

SUMMARY
[003] 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 cancers. 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, associated with
a certain biomarker, or patient stratification methods based on detection of a biomarker.

[004] Some aspects of this disclosure provide methods comprising modulating (e g,
inhibiting) a SMARCAZ activity in a cell exhibiting a decreased activity or function of
SMARCA4 (¢ g, aloss of function of SMARCA4).

[005] Some aspects of this disclosure provide methods of treating cancer in a subject in need
thereof, comprising administering a therapeutically effective amount of a SMARCAZ
antagonist to the subject or a cell of the subject. In some embodiments, the subject or cell of
the subject exhibits a decreased activity or function of SMARC A4 when compared to a control
level of the activity or the function of SMARCA4.

[006] Some aspects of the disclosure relate to a SMARCA2 antagonist for use in the treatment
of cancer in a cell or subject, wherein the cell or subject exhibits decreased activity or function
of SMARCA4 when compared to a control level of the activity or the function of SMARCA4.
[007] Some aspects of the disclosure relate to a SMARCAZ antagonist foruse as a
medicament for the treatment of cancer 1n a cell or subject, wherein the cell or subject exhubits

decreased activity or function of SMARCA4 when compared to a control level of the activity
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or the function of SMARCA4.

[008] Some aspects of the disclosure relate to the use of a SMARCAZ antagonist in the
manufacture of a medicament for the treatment of cancer in a cell or subject, wherein the cell or
subject exhibits decreased activity or function of SMARC A4 when compared to a control level
of the activity or the function of SMARCAA4.

[009] Some aspects of this disclosure provide methods of inhibiting an activity of
SMARCAZ, comprising contacting SMARCAZ enzyme with a SMARCAZ antagonist. In some
embodiments, the SMARCA2 enzyme is within a cell, e.g., a cancer cell, and the method
coruprises contacting the cell with the SMARCAZ inhibitor, wherein the cell comprises a
biomarker of sensitivity to the SMARCAZ antagonist.

[010] Some aspects of this disclosure provide a SMARCAZ antagonist for use in inhibiting an
activity of SMARCAZ2, wherein the SMARCAZ antagonist is contacted with a SMARCAZ2
enzyme. In some embodiments, the SMARCAZ enzyme 1s within a cell, e.g., a cancer cell,
wherein the cell comprises a biomarker of sensitivity to the SMARCAZ2 antagonist.

[011] Some aspects of this disclosure provide a SMARCAZ antagonist foruse as a
medicament for inhibiting an activity of SMARCAZ, wherein the medicament 1s contacted with
a SMARCAZ enzyme. In some embodiments, the SMARCAZ enzyme is withinacell, eg., a
cancer cell, wherein the cell comprises a biomarker of sensitivity to the SMARCAZ antagonist.
[012] Some aspects of this disclosure provide the use of a SMARCAZ antagonist in the
manufacture of a medicament for inhibiting an activity of SMARCAZ, wherein the medicament
is to be contacted with a SMARCAZ enzyme. In some embodiments, the SMARCAZ enzyme 18
within a cell, e.g., a cancer cell, wherein the cell comprises a biomarker of sensitivity to the
SMARCAZ2 antagonist,

[013] Some aspects of this disclosure provide methods of treating cancer in a subject in need
thereof, comprising administering to the subject a therapeutically effective amount of a
SMARCA?2 antagonist, wherein the subject or a cell of the subject comprises a biomarker of
sensitivity to the SMARCAZ antagonist.

[014] Some aspects of this disclosure provide a SMARCAZ antagonist for use in treating
cancer in a subject in need thereof, wherein the subject or a cell of the subject comprises a
biomarker of sensitivity to the SMAR{UAZ antagonist.

[015] Some aspects of this disclosure provide a SMARCAZ antagonist for use as a

~
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medicament for treating cancer in a subject in need thereof, wherein the subject or a cell of the
subject comprises a biomarker of sensitivity to the SMARCA?Z antagonist.

[016] Some aspects of this disclosure provide the use of a SMARCA2 antagonist in the
manufacture of a medicament for treating cancer in a subject in need thereof, wherein the
subject or a cell of the subject comprises a biomarker of sensitivity to the SMARCA2
antagonist.

[017] In some embodiments, the biomarker 15 a decreased activity or function of SMARCA4.
In certain embodiments, the biomarker is loss of function of SMARCA4.

[018] Some aspects of this disclosure provide methods of identitying a subject sensitive to
treatment with a SMARCAZ antagonist, comprising detecting a decreased activity or function
of SMARCA4 compared to a control level of the activity or the function of SMARCA4 in the
subject and administering the SMAR{CAZ antagonist to the subject, wherein the subject has a
cancer and wherein an improvement in a sign or symptom of the cancer indicates a sensitivity
of the subject or of a cancer cell of the subject for the SMARCAZ antagonist.

[019] In some embodiments, the control level is the fevel of activity of SMARCA4 in a
subject that does not have cancer.

[020] In some embodiments, the subject is a participant in a clinical trial. In some
embodiments, a criterion for participation of a subject in the clinical trial is a decreased activity
or function of SMARCA4, or loss of function of SMARCA4, in said subject or a cell of said
subject.

[021] Insome embodiments, the present disclosure features a method comprising inhibiting a
SMARCA?Z activity in a cell exhibiting loss of function of SMARCA4.

[022] Incertain embodiments of the methods disclosed herein, the SMARCAZ activity is an
ATPase activity.

[023] In certain embodiments of the methods, uses, or medicaments disclosed herein, the
SMARCA? activity is not a bromodomain activity.

[024] In some embodiments, the methods of the disclosure comprise contacting a cell with a
SMARCAZ antagonist. In certain embodiments, the cell is in vive, ex vivo, 10 vitro, or in situ.
In certain embodiments of the methods disclosed herein, the cell is in a subject.

[025] Insome embodiments, the cell is ex vivo or in vitro. In further embodiments, the cell is
isolated or derived from a subject that has a tumor.
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[026] In some embodiments, the tumor is malignant. In some embodiments, the tumeor is
metastatic.

[027] Insome embodiments, the methods of the disclosure comprise administering a
SMARCA?Z antagonist to a subject.

[028] In some embodiments of the disclosure, the SMARCAZ antagonist does not modulate
SMARCA4. For example, the SMARCAZ antagonist does not inhibit SMARCA4.

[029] In some embodiments of the disclosure, the SMARCAZ antagonist targets a helicase
domain of SMARCAZ.

[030] Insome embodiments of the disclosure, the SMARCAZ antagorust targets an ATPase
domain of SMARCAZ.

[031] In some embodiments of the disclosure, the SMARCAZ antagonist does not target a
bromodomain activity of SMARCAZ.

[032] Insome embodiments of the disclosure, the decreased activity of SMARCA4 1s caused
by a genetic mutation.

[033] Insome embodiments of the disclosure, the decreased activity of SMARCA4 is caused
by an epigenetic alteration.

[034] In some embodiments of the disclosure, the decreased activity of SMARCA4 is caused
by a decrease in SMARCA4 gene transcription, SMARCA4 gene transcript translation, or a
combination thereof.

[035] In some embodiments of the disclosure, the SMARCAZ antagonist 18 selected from the
group consisting of antisense RNA, shRNA, siRNA, CRISPR/Cas9, transcription activator-like
effector nucleases (TALEN), Zine Finger nucleases (ZFN), antibodies, antibody fragments and
anttbody mimetics.

[036] Insome embodiments, the SMARCAZ antagonist is a SMARCA?2 inhibitor. In certain
embodiments, the SMARCA?Z inhibitor 1s a selective SMARCAZ inhibitor.

[037] In certain embodiments of the methods disclosed herein, the cell is in a subject, and the
method comprises administering a SMARCAZ inhibitor to the subject.

[038] Incertain embodiments of the disclosure, the SMARCAZ inhibitor inhibits an ATPase
activity of SMARCAZ.

[039] In certain embodiments of the disclosure, the SMARCAZ inhibitor selectively inhibits

an ATPase activity of SMARCAZ.
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[040] In some aspects, this present disclosure features methods of treating cancer, comprising
inhibiting a SMARCAZ activity in a subject in need thereof, wherein the subject has a cancer
characterized by loss of function of SMARCA4.

[041] Insome embodiments, the SMARCAZ antagonist is a SMARCAZ inhibitor. In some
embodiments, the SMARCAZ inhibitor is selected from the group counsisting of BMCIL. 2968, 1-
BET151, JQ1, and PFI-3. In some embodiments, the SMARCAZ inhibitorisPF1-3.

[042] In some aspects, this present disclosure features methods of treating cancer, comprising
inhibiting a SMARCAZ activity, e.g., a SMARCAZ helicase activity or a SMARCAZ ATPase
activity, in a subject in need thereof, wherein the subject has a cancer characterized by loss of
function of SMARCA4,

[043] Some aspects of this disclosure provide methods comprising modulating a
SMARCAZ activity in a cell exhibiting a decreased activity or function of SMARCA4. In
some embodiments, the cell is in vivo, ex vivo, in vitro, or in situ. In some embodiments, the
cell s in a subject, and the method comprises administering a SMARCAZ antagorust to the
subject. In some embodiments, the cell is ex vivo or in vitro, and wherein the cell is isolated or
derived from a subject that has a tumor. In some embodiments, the tumor is malignant. In
some embodiments, the tumor is metastatic.

[044] Some aspects of this disclosure provide methods of treating cancer in a subject in need
thereof, comprising administering a therapeutically effective amount of a SMARCAZ
antagonist to the subject or a cell of the subject, wherein said subject or cell of the subject
exhibits a decreased activity or function of SMARCA4 when compared to a control level of the
activity or the function of SMARCA4.

[045] Some aspects of this disclosure provide a SMARCAZ antagonist for use in treating
cancer in a subject in need thereof, wherein said subject or a cell of the subject exhibits a
decreased activity or tunction of SMARCA4 when compared to a control level of the activity
or the function of SMARCA4.

[046] Some aspects of this disclosure provide a SMARCAZ antagonist for use as a
medicament for freating cancer in a subject in need thereof, wherein said subject or a cell of the
subject exhibits a decreased activity or function of SMARCA4 when compared to a control
level of the activity or the function of SMARCA4.

[047] Some aspects of this disclosure provide the use of a SMARCA?Z antagonist in the
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manutacture of a medicament for treating cancer in a subject in need thereof, wherein said
subject or a cell of the subject exhibits a decreased activity or function of SMARCA4 when
compared to a control level of the activity or the function of SMARCA4.

[048] In some embodiments, the control level is the level of activity or function of
SMARCA4 in a subject that does not have cancer. In some embodiments, the method
comprises adnunistering the SMARCAZ antagonist to the cell or the subject based on the
decreased activity or function of SMARCA4 1n the cell or the subject.

[049] Some aspects of this disclosure provide methods of identifying a subject having a
cancer as a candidate for treatment with a SMARCAZ antagonist, comprising detecting a level
of activity or function of SMARCA4 in a cancer cell in the subject, comparing the level of
activity or function of SMARCA4 detected 1n the cancer cell to a control or reference level,
wherein the subject is identified as a candidate for treatment with a SMARCAZ antagonist, if
the level of activity or function of SMARCA4 1nn the cancer cell 15 decreased as compared to
the control or reference level. In some embodiments, the method comprises obtaining a sample
comprising a cancer cell from the subject.

[050] Some aspects of this disclosure provide methods of identifying a cancer cell as
sensitive to treatment with a SMARCA?2 antagonist, comprising detecting a level of activity or
function of SMARCA4 in the cancer cell, comparing the level of activity or function of
SMARCAA4 detected in the cancer to a control or reference level, wherein the cell is identified
as sensitive to treatment with a SMARCAZ antagonist, if the level of activity or function of
SMARCA4 19 decreased as compared to the control or reference level. In some embodiments,
the control or reference level of SMARCA4 activity or function is a level of SMARCA4
observed or expected in a healthy cell of the same origin as the cancer cell.

[051] In some embodiments, the SMARCA? antagonist inhibits SMARCAZ helicase
activity by at least 10%, at least 20%, at least 30%, at feast 40%, at least 50%, at least 60%, at
least 70%, at least 0%, at least 90%, at least 95%, at least 98%, or at least 99%, or abolishes
SMARCAZ activity. In some emnbodiments, the SMARCAZ2 antagonist inhibits SMARCAZ
ATPase activity by at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least
60%, at least 70%, at least 80%, at least 90%, at least 95%, at least 98%, or at least 99%, or
abolishes SMARCAZ activity. In some embodiments, the SMARCAZ antagonist is a selective
SMARCA?2 antagonist. In some embodiments, the SMARCA?Z antagonist inhibits SMARCAZ

o
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activity at least 2-fold, at least 5-fold, at least 10-fold, at least 20-fold, at least 50-fold, at least
100-fold, at least 1000-fold, at least 10000-fold, or at least 100000-fold more etficiently than
SMARC4 activity. In some embodiments, the SMARCAZ antagonist does not inhibit
SMARCA4.

[052] In some embodiments, the SMARCAZ antagonist targets a helicase domain of
SMARCAZ. In some embodiments, the SMARCA?Z antagonist targets an ATPase domain of
SMARCAZ. In some embodiments, the SMARCAZ antagonist does not target a bromodomain
activity of SMARCA2,

[053] In some embodiments, the decreased activity of SMARCA4 13 caused by a genetic
mutation. In some embodiments, the decreased activity of SMARC A4 1s caused by an
epigenetic alteration. In some embodiments, the decreased activity of SMARCA4 15 caused by
a decrease in SMARCA4 gene transcription, by a decrease in SMARCA4 gene transcript
translation, by a post-translational modification, by a loss of protein-protein interaction, or a
combination thereof.

[054] Insome embodiments, the SMARCAZ antagonist is a small molecule SMARCAZ2
inhibitor. In some embodiments, the SMARCAZ antagonist is selected from the group
consisting of antisense RNA, shRNA, siRNA, CRISPR/Cas9, transcription activator-like
effector nucleases (TALEN), Zine Finger nucleases (ZFN), antibodies, antibody fragments and
anttbody mimetics.

[055] Any of the above aspects and embodiments can be combined with any other aspect or
embodiment.

[056] Other features and advantages of the invention will be apparent from the following

drawings, detailed description, and claims.

BrIEF DESCRIPTIONS OF FIGURES
[057] The patent or application file contains at least one drawing executed in color. Copies of
this patent or patent application publication with color drawing(s) will be provided by the
Office upon request and payment of the necessary fee.
[058] The above and further features will be more clearly appreciated from the following

detailed description when taken in conjunction with the accompanying drawings.
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[059] Figure 1 is a graph showing CRISPR pooled screen data, itlustrating sensitivity (LogP
RSA) to SMARCAZ knockout. Cell lines are colored by SMARCA4 expression: blue
represents high SMARCA4 expression, red represents low SMARCA4 expression. Cell lines
which are sensitive to SMARCAZ knockout tend to have low SMARCA4 expression.

[060] Figure 2 is a graph showing a transcriptomic analysis of NSCLC cell lines that have
RNA seq. data available in Cancer Cell Line Encyclopedia (CCLE). The Figure demonstrates
that only cell lines with fow SMARCA4 expression are sensitive to SMARCAZ2 knockout.
[061] Figure 3 is a series of images of immunohistochemistry (IHC) slides of non-small cell
lung cancer tumor samples, screened for SMARCAZ/4 protein expression. Panels A-F show
samples with protein expression as follows: Panel A: double negative sample (foss of
SMARCAZ and SMARCA4); Panel B: SMARCA4 negative sample; Panel C: SMARCAZ
negative sample; Panel D: wild type samples; Panel E: double positive sample (SMARCAZ and
SMARCA4 expression present).

[062] Figure 415 a graph validating the anti-proliferative effect of SMARCAZ knockout in
SMARCA4 mutant cell lines. The figure shows the percent change in target CRISPR cells lines
over time following infection with the viral delivery vector for the CRISPR construct in
SMARCA4 mutant cell lines.

[063] Figure S is a graph demonstrating that inhibition of the ATPase domain drives
antiproliferative effects in cells. The graph shows the antiproliferative effect of SMARCAZ
knockout as a tunction of CRISPR guide target.

[064] Figure 6 is a sertes of graphs illustrating antiproliferative effects of bromodomain
inhibitor PFI-3. Panel A shows that PFI-3 binds to SMACAZ with nanomolar affinity. Panel B
shows that PFI-3 does not impact cell growth in SMARCA4-wt or mutant cell lines.

[005] Figure 7 is a series of graphs demonstrating that isolated full length SMARCAZ is well
behaved in activity assays. Panel A suromarizes the signal to background ratio (S:B) 1o an
ATPase high throughput bicluminescence assay. The S:B ratio was found to remain linear for
90 minutes, with a value of 10 at 5nM of SMARCAZ. Panel B 1s a plot of luminescence as a
function of SMARCAZ concentration. Panel C 1s a plot showing the results of a biosubstrate
analysis. The value of Ky was determined as 640uM and 5.8 mM for ATP and

mononucleosome, respectively. Panel D Hlustrates DMSO tolerance. Panel E illustrates
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uniformity of the assay. The z-factor was determined to 0.70. Panel F illustrates the
determination of ICso values for reference inhibitors.

[066] FKigure 8 is a sertes of graphs demonstrating behavior of SMARCA4 10 an activity
assay. Panel A summarizes the signal to background ratio (S:B} in an ATPase high throughput
bioluminescence assay. The 5:B ratio was found to remain linear for 90 minutes, with a value
of 7 at 5nM of SMARCA4. Panel B is a plot of luminescence as a function of SMARCA4
concentration. Panel C 18 a plot showing the results of a biosubstrate analysis for ATP. The
value of Ky was determined as 133 mM. Panel D is a plot showing the results of a biosubstrate
analysis for mononucleosome. The value of Kn was determined as 2.1 mM. Panel E illustrates
uniformity of the assay. The z-factor was determined to 0.71. Panel F illustrates the
determination of ICse values for a reference inhibitor.

[067] Figure 9 is a sertes of graphs illustrating the behavior of purified SWISNF complex in
an ATPase assay. Panel A is an tllustration of SWI/SNF complex purtfication from HEK293
cells using a SMARCRB-1 flag.

[008] Figure 10 1s a series of graphs tllustrating that the purified SWI/SNF protein complex
demonstrates similar kinetic parameters to SMARCAZ. Panel A is a plot of SWI/SNF and
SMARCA?2 activity as a function of mononucleosome concentration. Panel B is a plot of
SWESNF and SMARCAZ activity as a function of ATP concentration. Panel C 1s a plot of
ATP levels as a function of time for vartous concentrations of the SWI/SNF protein complex.
Panel D 15 a plot of luminescence as a function of the SWI/SNF protein complex concentration.
[069] Figure 11 illustrates the detection and validation of a small molecule SMARCA2
ATPase inhibitor (ADP). Panel A is a plot of surface plasmon resonance response of the
binding aftinity of the SMARCAZ inhibitor to truncated SMARCA? as a function of tirne.
Panel B is a plot of surface plasmon resonance response of the binding atfinity of the
SMARCAZ inhibitor to truncated SMARCAZ as a function of inhibitor concentration. The Ka
value was determined as 7 uM. Panel C is a plot of ATPase inhibition in full length (FL} and
truncated (TR} SMARCAZ, measured using a 2-amino-6-mercapto-7-methylpurine
ribonucleoside/Purine Nucleoside Phosphorylase (MESG/PNP) assay. The ICs0 values of the
SMARCAZ inhibitor were determined as 28 pM and 23 yM, for FL-SMARCA2 and TR-
SMARCA2 ICso, respectively.
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[070] Figure 12 is a Western Blot Analysis for SMARCA4 and SMARCA?2 for various non-

small cell lung cancer cell lines.

DETAILED DESCRIPTION
[071] The present disclosure provides treatment modalities, methods, strategies,
compositions, combinations, and dosage forms for the treatment of cell proliferative disorders,
e.g., cancers, associated with decreased activity or function of SMARCA4 (e.g, loss of
function of SMARCA4). Some aspects of this disclosure provide patient stratification methods
based on detection of a decreased activity or function, or loss of function, of SMARCA4.
[072] In some aspects, this present disclosure features methods comprising modulating a
SMARCAZ activity in a cell exhibiting a decreased activity or function of SMARCA4 (e g,
loss of function of SMARCAA4).
[073] In some aspects, this present disclosure features methods of treating cancer in a subject
in need thereof, comprising admunistering a therapeutically effective amount of a SMARCA?2
antagonist to the subject or a cell of the subject.
[074] In some aspects, the present disclosure features a SMARCAZ antagonist for use in the
treatment of cancer in a subject in need thereot.
[075] Insome aspects, the present disclosure features a SMARCAZ antagonist foruse as a
medicament for the treatment of cancer in a subject in need thereof
[076] In some aspects, the present disclosure features the use of a SMARCAZ antagonist in
the manufacture of a medicament for the treatment of cancer in a subject in need thereof.
[077] Insome embodiments, the subject or cell of the subject exhibits a decreased activity or
function of SMARCA4 compared to a control level of the activity or the function of
SMARCA4.
[078] In some aspects, this present disclosure features methods of modulating an activity of
SMARCA2, comprising contacting a cell with a SMARCAZ antagonist, wherein the cell
comprises a biomarker of sensitivity to SMARCAZ inhibition.
[079] In some aspects, the present disclosure features a SMARCAZ antagonist for use in
modulating an activity of SMARCA?Z, wherein said use comprises contacting a cell with a
SMARCAZ2 antagonist, wherein the cell comprises a biomarker of sensitivity to SMARCA2
inhibition.

10
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[080] In some aspects, the present disclosure features a SMARCAZ antagonist as a
medicament for modulating an activity of SMARCAZ2, wherein said medicament 1s for
contacting with a cell, wherein the cell comprises a biomarker of sensitivity to SMARCA2
inhibition.

[081] In some aspects, the present disclosure features the use of a SMARCA2 antagonist in
the manufacture of a medicament for modulating an activity of SMARCA2, wherein said
medicament is for contacting with a cell, wherein the cell comprises a biomarker of sensitivity
to SMARCAZ inhibition.

[082] In some aspects, this present disclosure features methods of treating cancerin a
subject in need thereot, comprising administering to the subject a therapeutically effective
amount of 2 SMARCAZ2 antagonist, wherein the subject or a cell of the subject comprises a
biomarker of sensitivity to the SMAR{UAZ antagonist.

[083] In some aspects, the present disclosure features a SMARCAZ antagonist for use in the
treatment of cancer 1n a subject in need thereof, wherein the subject or a cell of the subject
comprises a biomarker of sensitivity to the SMARCAZ antagonist.

[084] In some aspects, the present disclosure features a SMARCAZ antagonist for use as a
medicament for the treatment of cancer in a subject in need thereot, wherein the subject ora
cell of the subject comprises a biomarker of sensitivity to the SMARCAZ antagonist.

[085] In some aspects, the present disclosure features the use of a SMARCA2 antagonist in
the manufacture of a medicament for the treatment of cancer in a subject in need thereof,
wherein the subject or a cell of the subject comprises a biomarker of sensttivity to the
SMARCA? antagonist.

[086] In some embodiments, the biomarker 1s a decreased activity or function of
SMARCA4. In certain embodiments, the biomarker is loss of function of SMARCA4.

[087] In some aspects, this present disclosure features methods of identifving a subject
sensitive 1o treatment with a SMARCA?2 antagonist, comprising detecting a decreased activity
or function of SMARCA4 compared to a control level of the activity or the function of
SMARCA4 in the subject and administering the SMARCAZ2 antagonist to the subject, wherein
the subject has a cancer and wherein an improvement in a sign or symptom of the cancer
indicates a sensitivity of the subject or of a cancer cell of the subject for the SMARCAZ2
arrtagonist.

11
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[088] In some embodiments, the subject is a participant in a clinical trial. In some
embodiments, a criterion for participation of a subject in the clinical trial is a decreased activity
ot function of SMAR{C A4, or loss of function of SMARCA4, 10 said subject or a cell of said
subject.

[089] In some embodiments, the control level is the level of activity of SMARCA4 1n a
subject that does not have cancer.

[090] In some embodiments, the present disclosure features a method comprising inhibiting a
SMARCA?2 activity in a cell exhibiting loss of function of SMARCA4.

[091] Incertain embodiments of the methods disclosed herein, the SMARCAZ activity is an
ATPase activity.

[092] In certain embodiments of the methods disclosed herein, the SMARCAZ activity 1s not
a bromodomain activity.

[093] In some embodiments, the methods of the disclosure comprise contacting a cell with a
SMARCAZ antagonist. In certain embodiments, the cell 15 1n vivo, ex vivo, 1n vitro, or 11 situ.
In certain embodiments of the methods disclosed herein, the cell is in a subject.

[094] In some embodiments, the cell is ex vivo or in vitro. In further embodiments, the cell is
isolated or derived from a subject that has a tumor.

[095] In some embodiments, the tumor is malignant. In some embodiments, the tumor is
metastatic,

[096] In some embodiments, the methods of the disclosure comprise administering a
SMARCA?2 antagonist to the subject.

[097] In some embodiments of the disclosure, the SMARCA?Z antagonist does not modulate
SMARCA4. For example, the SMARCAZ antagonist does not inhibit SMARCA4.

[098] In some embodiments of the disclosure, the SMARCAZ antagonist targets a helicase
domain of SMARCAZ.

[099] In some embodiments of the disclosure, the SMARCAZ antagonist targets an ATPase
domain of SMARCAZ,

[0100] In some embodiments of the disclosure, the SMARCAZ antagonist does not target a
bromodomain activity of SMARCAZ.

[0101] In some embodiments of the disclosure, the decreased activity of SMARCA4 is caused
by a genetic mutation.
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[0102] In some embodiments of the disclosure, the decreased activity of SMARCA4 is caused
by an epigenetic process, e.g., silencing of a SMARCA4 gene, post-transcriptional or post-
transtational modulation of the half-life of a SMARCA4 gene product, e.g., inhibition of
translation of a SMARCAA4 transcript into SMARCA4 protein, or increased turnover of a
SMARCA4 protein.

[0103] In some embodiments of the disclosure, the decreased activity of SMARCA4 is caused
by a decrease in SMARCA4 gene transcription, SMARCA4 gene transcript translation, or a
combination thereof.

[0104] In some embodiments of the disclosure, the SMARCAZ antagonist is selected from the
group conststing of antisense RNA, shRNA, siRNA, CRISPR/Cas9, transcription activator-like
effector nucleases {TALEN), Zinc Finger nucleases (ZFN}), antibodies, antibody tragments and
antibody mimetics.

[0105] In some embodiments, the SMARCAZ antagonist is a small molecule SMARCAZ
inhibitor {e.g., ADP). In certain embodiments, the SMARCAZ inhibitor is a selective
SMARCAZ inhibitor, e.g., in that it inhibits SMARCAZ2, but not SMARCA4 or a different
helicase, or in that it inhibits SMARCAZ more efficiently than SMARCA4.

[0106] In certain embodiments of the methods disclosed herein, the cell is in a subject, and the
method comprises administering a SMARCAZ inhibitor to the subject.

[0107] In certain embodiments of the methods disclosed herein, the SMARCAZ inhibitor
inhibits an ATPase activity of SMARCAZ2.

[0108] In certain embodiments of the methods disclosed herein, the SMARCAZ inhibitor
selectively inhibits an ATPase activity of SMARCAZ.

[0109] Some aspects of this disclosure provide methods of treating cancer, comprising
inhibiting a SMARCAZ activity in a subject in need thereof, wherein the subject has a cancer
characterized by loss of function of SMARCA4.

[0110] In some embodiments, the SMARCAZ antagonist is a SMARCAZ inhibitor. In some
embodiments, the SMARCA? inhibitor 1s selected from the group consisting of BMCL 2963, 1-
BET151, JO1, and PFI-3. In some embodiments, the SMARCAZ inhibitor is PFI-3.

[0111] Some aspects of this disclosure provide methods of treating cancer, comprising
inhibiting a SMARCAZ2activity, e.g., a SMARCA?2 helicase activity or a SMARCAZ ATPase
activity, in a subject in need thereof, wherein the subject has a cancer characterized by loss of
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function of SMARCA4.

SMARCAZ/EMARCA4

[0112] Some aspects of this disclosure are based on the recognition that SMARCAZ is a
synthetic lethal target in SMARC Ad-mutated cancers or cancers associated with decrease or
loss of activity or a function of SMARCA4. Some aspects of this disclosure thus provide
methods or medicaments tor decreasing or abolishing survival and/or proliferation of cancer
cells that exhibit a loss of SMARCA4 function by inhibiting SMARCAZ in such cells.

[0113] SMARCAZ and SMARCA4 are SWVSNF related, matrix associated, actin
dependent regulators of chromatin and mutually exclusive paralogs in the SWISNF complex.
SWI/SNF complexes regulate many cell processes by direct modulation of nucleosomal
structure. The catalytic subunits SMARCAZ and SMARCA4 have ATP-dependent helicase
activity that repositions nucleosomes.

[0114] SWI/SNF complex members are mutated in about 20% of human cancers (Kardoch
et al. Nar. Genet., 2013, 45(6), 592-601, incorporated herein by reference in its entirety ). For
example SMARCAA4 mutations occur across a diverse range of cancer types with varying
population size and clinical need.

[0115] Table 1 below provides a summary of the frequency of SMARCA4 mutations in
certain cancer types.

Table 1: SMARCA4 mutations in certain cancers

SMARCA4 | 5 Year Estimated
. - . Us . SMARCAG-
Cancer Type Mutations o Survival )
(%) Cases/Year (%) Mutant
Patients/Year
Ovary - >05%%, <300 33% <300
SCCOHT
Biadder 8% 75,000 77% 6000
Stomach 6% 22.000 2R% 1320
FLang 4-5% 220,000 17% ~10.000
(NSCLC)
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Glioma/GBM | 2-3% 20,000 Yariable ~360

Head and 4% 36,000 56%% 1440
Meck

Kidney 3-4% (Clear | 64,000 72% ~2000
cell,
Papillary)

Uterine/ 3-4% 12,000 68% 00
Cervical

o
N
S
N
[y
[
<O
O
~J
N
S
-
o

Pancreas 380

[0116] However, SMARCA4 expression can also be regulated by post-transcriptional and
post-translational mechanisms. As such, an analysis of mutation frequencies only is likely to
underestimate protein loss, and observing only mutations of SMARCA4 may underestimate
decrease or loss of activity or a function of SMARCA4 in a patient. Decrease or loss of activity
or a function of SMARCA4 can appear 1o patients who have not mutation of SMARCA4.
These patients can by identified by methods such as mRINA or protein assays. In some
embodiments of the present disclosure, methods comprising detecting a loss of activity or
function of SMARCA4 in a cell or tissue comprise assaying SMARCA4 protein expression
levels by a suitable method, such as, e g., antibody-based assays allowing for quantification of
expressed protein in the cell or tissue (e.g., western blot, immunohistochemistry, ELISA, etc.).

[0117} Exemplary sequences for SMACAZ and SMARCA4 are provided below:

SMARCAZ

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 2 (SMARCAZ2), transcript variant 3 (GenBank
Accession No. NM 001289396.1)

TCAGAAGAAAGCCCCGAGATCACAGAGACCCGEG
GACCAATGTACCTGTTTTGACCGEGETT g
AAGTCGGAGATTGTGGAAAGACTTGACTTGCAGCATTACT CTGEG
TETCCACGCCCACAGACCCTGGTGCEATGCCCCACCCAGGLELCCTTCGCLGE
GCCAATTCTTGGGCCTAGTCCAGGACCAGGACCATCCCCAGGTTCCGT CCACAGCAT GATGGEGGCCAAGT
CCTGGACCTCCAAGTGTCTCCCATCCTATGCCGRACGAT GEGEGETCCACAGACTTCCCACAGGAAGGCATCC
ATCAAATGCATAAGCCCATCGATGGTATACAT GACAAGGGGATTCTAGAAGACAT CCATTCETGGAT CCAT
GAAGGGCACTGGTATGCGCACCACCTCACCCAGGCATGEGCCCTCCCCAGACTCCAATGCATCAACACAGT
TTATATGTCACCACACCCATCTCCATTAGGAGCCCCAGAGCACGTCTCCAGCCCTATGTCTGGAG
GAGGCCCAACTCCACCTCAGATGCCACCAAGCCAGCCGGEEGCCCTCATCCCAGGTGATCCGCA
GAGCCAGCCCAACAGAGGTCCCTCACCTTTCAGTCCTGTCCAGCT GCATCAGCTTCGAGCTCAGATTTTA

CGAGATCACAGAGACCCGECCTEAAGCAACGTGGARA
GCOTGGAGCAAGAAGTTCCAGT TCGGEAGAATTTTCAGAAGATA
- , e
C

-

G TACT

lelaler Ut
oL UAL
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GCTTATAAAATGCTGGCCCGAGGCCAGCCCCTCCCCGAAACGCTGCAGCTTGCAGTCCAGGGGAAAAGGA
CETTGCCTGECTTGCAGCAACAACAGCAGCAGCAACAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCA
GCAGCAACAGC, z\-\:k,CLS-CAGCAGC AGCCGCCGCAACCACAGACGCAGCAACAACAGCAGCCGGCCCTTGETT
ARCTACAACAGACCATCTGECCCGGEEGCCEGAGCTGAGCGGCCCGAGCACCCOGCAGAAGCTGCLGETEC
CCGECGLCCCEELEGELCGELCCTCGCCCGCGCCCCCCGCAGCLGLGCAGCCGCCCGLGELCGCAGT GCCCEG
GCCCTCAGTGCCGCAGCCGGLCC C’SGC”AC—:C’”‘”“GCC CGTCCTCCAGCTGCAGCAGAAGCAGAGCCGT
ATCAGCCCCATCCAGAAACCECAAGGCCTGGACCCCETGGAAATTCTGCAAGAGCGGGAATACAGACTTC
AGGCCCGCATAGCTCATAGGATACA ]\C]\f\ CTGGAAAATCTGCCTGGCTCTTTGCCACCAGATTTAAGAAC
CAAAGCAACCGTGGAACTAARAGCACTTCGGTTACTCAATTTCCAGCGTCAGCT GAGACAGGAGETGGET G
GCCTGCATGCGCAGGGACACGACCCTGGAGACGGCTCTCAACT CCARAGCATAL AA"“C—:L \GCAAGCGCC
AGACTCTGAGAGAAGCT CC—:CATGA’” CGAGAAGCTGGAGAAGCAGCAGAAGAT T GAGCAGGAGAGCAAACG
CCGTCAGAAACACCAGGAATACCTGAACAGTATTTTGCAACATGCAAAAGAT T T TAAGGAATATCATCGS
TCTGTGGCCGEGAAAGATCC, z\-\:AAG'\JTC‘ TCCARAGCAGTGGCAACTTGGCATGCCAACACTGAAAGAGAGT
\GAAGAAGGAGACAGAGCGGATTGAAAAGGAGAGAATGCGECGACT GAT GGCTGAAGAT GAGGAGGETTA
TAGA}\AACTGATT ATCARAAGAAAGACAGGCGTTTAGCTTACCTTTTGCAGCAGACCGATGAGTATGTA
GCCAATCTGACCAATCTGGTTTGCGAGCACAAGCAAGCCCAGGCAGCCARAGAGAAGAAGAAGAGGCAGGA
GGAGGAAGAAGAAGGCTGAGCGAGAAT GCAGAGGGTGEEGAGTCTGUCCTGGCACCGGATGGAGAGCCCAT
AGATGAGAGCAGCCAGATGAGTGACCTCCCTL xik,AAA\-rT‘Czu,T(,'A\,Z‘ CAGAAACCGGCAAGGTTCTGTTC
GGACCAGAAGCACCCAAAGCAAGTCAGCT GGACGCCT TGGARATGAATCCTGETTATGAAGTTGCCC
CTAGATCTGACAGTGAAGAGAGTGATTCTGATTAT G/ ;"SG AGAGGATGAGGAAGAACGAGTCCAGT
GGAAACCGAAGAGAAAATACTCCT GGAT’”"AA""’AC’”‘AA AAGTTTCTGA CZ%A(JCA"’GC“PAC
ATTGAGACAGCTAAGCAAGA ’J’”“u SATGATCAATACAGCATGCAGTACACTGCCAGEEGCTCCCA
ACTACACCGTGGCTCATGCCATCTCG -rz---vl-sC'GC}TG AGAAACAGTCTGCCCTCCTAATTAR :'Gb;Jf\CCf‘LT
ARAGCATTAC %AGCTCCAJ =GCCTGGAATGGATG T TTCCCTGTATAATAACAACTTGAACGGAATCTTA
CCGATGAARTGGEGGCTTGCAAAGACCATACAGACCATTGCACTCATCACTTATCTGATGGAGCACARAA
ACTCAATGGCCCCTATCTCATCATTGTT CCCCTTT’” GACTCTATCTAACTGGACATATGAATTTGACAA
ATGCECTCCTTCTETGETGCAAGATTTCTTACAAGGCTACTCCTGCCATGCETCECTCCCTTETCCCCCAG
CTACGGAGTGGCAAATTCAATGTCCTCTTGACTACT ATC?\AGTAJ.ATTH PAAAAGACAAGCACATTCTTG
ARAGATTCGGET GGAAATACATGATAGT GGACGAAGGCCACCGAATGAAGAAT CACCACT GCAAGCTGALC
TCAGGTCTTGAACE CTCACTAT'J 'GGCCCCCAGAAGGATCCTCTTGACTGGCACCCCGCT GCAGAATARG
CTCCCTGAACTCTGGGCCCTCCTCAACTTCCTCCTCCCAACAATTTTTAAGAGCTGCAGCACATTTGAAC
AATGGTTCAATGCTCCATTTGCCATGACTGOTCGAAAGGCTGCGACT TAAAT GAAGAAGAAACTATATTGAT
CATCAGGCGETC T?&CAT;«AC‘ GTGTTAAGACCATTTTTACTAAGGAGACT GAAGARAGAAGTTGAATCCCAG
CTTCCCGARALAGT GGAA TZ\”"’TCA"'“( AAGT CM:mCT\—‘G'TCnJ TCTGCAGAAGATTCTGETATCGCCATA
TGCAAGCCAAGGGGATCCTTCTCACAGATGGTT CTGAGAAAGATAAGAAGGGGARAGGAGETGCTAAGAC
ACTTATGAACACTATTATGCAGTTGA (JAHAAA'“’“TC’” AACCACCCATATATGTTTCAGCACATTGAGGAA
TCCTTTGCTGAACACCTAGGCTATTCAAATGGGGTCATCAATGGEECTGAACTETATCGGECCTCAGGGA
AGTTTGAGCTGCTTGAT k,GTA, TCTGCCAARATTGAGAGCGACTAATCACCGAGTGCTGCTTTTCTGCCA
GATGACATCTCTCATGACCATCATGGAGGATTATTTTGCTTTTCGGAACTTCCTTTACCTACGCCTTGAT
GGCACCACCAAGTCTGAAGATCGTGCTGCTTTCCTGAAGAAATT CAATCAACCT GGATCCCAGTATTTCA
T l"l””"‘TC’””‘C—:h’:" CAAGAGCTGGTGGCCTGEE ’l"“AAAT“l"l’LAbGCAGC“GAI ACAGTGGTCATCTT
TGACAGCGACTGGAATCCTCAT CAGGAT CTGCAGGCCCAAGACCGAGCTCACCGCATC rJGCr\GC" GAAC
GAGGTC ,'GC}\:rT‘ CTGAGGCTCTGTACCGTGAACAGCGETGGAG -rz-\z-\aAAbA CCTCGCGGCCGCAAAATACA
AGCTGAACGTGGATCAGAAAGTGAT CCAGGCGEGCATGTTTGACCAAAAGTCTTCAAG CF\C GAGCGGAG
GGCA- TCCTGCAGGCCATCTTGGAGCATGAGCGAGGAAAAT GAGCAAGAAGATCAAGTACCGGACGATGAL
ACTCTGAACCARAATGATTGCTCCGACGAGAAGAAGAATTTGACCTTTTTATGCGGAT GGACATGGACCGGEE
GGAGGGAAGATGCCCGGAACCCGARAACGGAAGCCCCETTTAATGGAGGAGGATCGAGCTGCCCTCCTGGAT
CATTAAGGATGACGCTGAAGTAGAAAGGCTCACCT GTGAAGAAGAGGAGGAGAALATATTTGGGAGEGEE
CCCGLCAGLGCCETGACGTGGACTACAGTGACGCCCTCACGGAGAAGCAGTGGCTAAGGGCCATCGAAG
ACGGCAATTT ‘GAGGA}LATC ARGAGGAAGTACGGCTTAAGCGAAGCGAAAAAGACGAAGARAAT GTGGATAA
AGATCCTGCAAAAGE Al’(,"’ GGAAAAAGUTAAGAAGAGAAGAGGCCGCCCTCCCGCTGAGAAACTGTCA
C
-

».,!

@

[}

(I)

I>

f) f)
)

- ~

3
i

>

(

anl
L

I:

AANTCCCCCCARACTCACARAGCAGATGAACGCTAT CATCGATACTGTGATAAACTACARAGATAGET
TAACGTGCAGAAGGT C}C CAGTAATTCTCAGTTGGARAATAGAAGGAAACAGTT CAGGGCGACAGCTCAG
TGAAGTCTTCATTCAGTTACCTTCAAGGAAAGAAT TACCAGAATACTAT GAATTAATTAGGAAGCCAGTG
TT TCAAAAARATAMAGGARAAGCAT TCGTAAT CATAAGTACCGCAGCCTAGGCGA Js’"l C AGAAGGATG
TCATGCTTCTCTGEGTCACAACGCTCAGACCTTCAACCTGCGAGGGATCCCAGATCTAT GAAGACT CCATCGET
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CTTACAGTCAGTGTTTAAGAGTGCCCGGCAGAAAAT T GCCAAAGAGGAAGAGAGT GAGGAT GAAAGCAAT
GARGAGGAGGA ; 31 ARGC

CATGACAAAGGCCGGEGACAAAGGGAAAGCCAAGAAAAGE C AATCGAGGAAAAGCCAR
ACCTGTAGTGAGCGATTTTGACAGCGATGAGGAGCAGGAT GAACGT GAAL CAGARRAGGAAGTGGGEACE
GATGF,TGAGA Jz’\r‘ChCTAT‘ vmﬂCCTTTTTCCT GGTAGAACTGAR —‘TC\MTCC CCCCTGTCTCATTTCT

GA
ANGAGGAAGATGAAGAAGAGTCAGAGT CCCAGGCAAAATCAGT CAAGGTGARAA
=C
.
BN

rj’\J

-]

b

ACCC GCACTGGGTTGTTTCTATATCATCATCGTCTATAAACTAGCTTT
AGGATAG T =C r\\:fh( ‘AA]A CA "‘hl‘C‘ VITATCATGGTGTAAAMNAACACAC ‘A’JAT WCACAAATATTTGTAACAT
ATTGTGACCAAATGGGCCTCAAAGATTCAGATTGAAACAAACAAAAAGCTTTTGAT GGA]‘J«AT]—\TGT' GG ;}
TEGA

4 AT
TGGATAGTATATTTCTATGGETGGETCTAATTTGGTAACGETTTGATTGTGCCTGETTTTATCACCTGTT
CAGATGAGAAGATTTTTGTCTTTTGTAGCACTCATAACCAGGAGAAGCCATT Z%AAA” CCACTGGTTATTT
TATTT T TCATCACGCAAT T T COAGET T T T TATT TG TCGCTAT T GT TP T T T TACACTGT GOTACATAT A
AGCAACTTTAATAGGTGATAAATGTACAGTAGTTAGATTTCACCTGCATATACATTTTTCCATTT
TCTATGATCTGAACAAAAGCTTTTTGAATTGTATAAGATTTATGTCTACTGTAAACATTGCTTAAT
TTGCTCTTGATTTAAARAALAAGTTTTGTTGAAAL :rCGCTATTGAAT]‘&TTCCAZ\”"’T ATATAGT GTA¢ 1GG
TGGCTTCTTTTGTCACCCTGATCTCCTATGTTACCAATGTGTATCETCTCCTTCTCCCTAAAGTGTAC
FTTGCTTTCTTTGCACAATGTCTTTGGET T GCAAGTCATAAGCCT GAGGCAAATAAAATT CCAGTY
TTTCGAAGAATGTGETGTTCETGCTTTCCTAATAAAGAANTAATTTAGCTTCGACANARDNAANNNARNAND

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 2 (SMARCAZ2), transcript variant 2 (GenBank
Accession No. NM 139045 3)

GCGTCTTCOGGCGCCCECGGAGCAGGCGAGGETEGGACGLTEEGCECAGICCGAGT T TAGGAAGAGGAGS
GGACGECTETCATCARTGAAGT CATATTCATARTCTAGT COTCTCTCCOTCTGTTTCTETACTCTGEGTS
ACTCAGAGAGGGAAGAGATTCAGCCAGCACACTCCTCEOGAGCAAGCATTACTCTACTGACTGGCAGAGA
CAGGACAGGTAGATETCCACECCCACAGACCCTGGTECGATGCCCCACCCAGEECCTTCCCOGGEGCCTE
GGCCTTCCCCTGEGCCAATTCTTGGGCCTABTCCAGGACCAGGACCATCCCCAGGTTCCETLL AC \GCAT
GATGGGECCARAGT CCTGEACCTCCAAGTGTCTCCCATCCTATGCCGACGATGEGETCCACAGACTTCCCA

3]

CAGGAAGGCATGCATCAAATGCATAAGCCCATCEGATGGTATACE “"’”Ak/nhﬁr(‘v"i(fu—\rl"‘f‘ TAG ]‘\J—\Ut‘& CATCC
ATTGTGGATCCATGAAGGGCACTGGTATGCGACCACCT CACCCAGGCATGGGCCCTCCCCAGAGTCCAAT
GGATCAACACAGCCAAGGTTATATGTCACCACACCCATCTCCATTAGGAGCCCCAG. A’"‘( ACGTCTCCAGC

CCTATGETCTGCAGCAGGEICCAACTCCACCTCAGATGCCACCARGCCAGCIGGEEGCLCTCATCCCAGE] 'G
ATCCECAGGECCATGAGCCAGCCCAACAGAGGT CCCTCACCTTTCAGTCCTGTCCAGCTGCATCAGCTTC

AGCTCAGATTTTAGCTTATAAAATGCTCECCCHAGCGUCAGCCCCTCCCCGAAACGCTGCALT l‘TGCAGTC
CAGGGGAAAAGGACGTTGCCTGGCTTGCAGCAACAACAGCAGCAGCAACAGCAGCAGCAGCAGCAGCAGC
GCAGCAGCAGCAGCAGCAACAGCAGCCGCAGCAGCAGCCGLCGCAACCACAGACGCAGCANMCAACAGCA
GCiCGGCCCZ TETTAACTACAACAGACCATCT GCCL""GC"““C—:Q \GCTG AGLCSCCCGAGCACCC :
AAGCTECCEETGCCCELGCCCEECEECCEECCCTCECCCELECCICCCECAGTIG G

. e

COGCAGTGCCCGGECL 4@(h““G@@C\tcccrfch““T

,\J

CAAGAGC

GAAGCAGAGCCGCATCAGCCCC CAAGGCCTGGACCCCETGGAAATTCTG (
GAATACAGAC TTC]\GCCC ZGC.Z\.TAGCTCF,TAG'\ ATACAAGAACTGGAARATCTGCCTGGCTOT _TCCJ\
CAGATTTAAGAACCAAAGCAACCGTGGAACTAARAGCACTTCGGTTACTCAATTTCCAGCGTCAGCTGAG
ACAGGAGG'“GGr GGCCTGCATGCGCAGGCACACGACCCTGGAGACGGCTCTCAACT CCAAAGCATACARA
CGGAGCAAGCGCCAGACTCTCGAGAGAAGCTCGCATGACCGAGAAGUT GGAGAAGCAGCAGAAGATTGAGC
CC]\‘\\JAG SAAACGCCGTCAGAAACACCAGGAATACCT GAACAGTATTTTGCAACATGCAAAAGATTTTAA
=GAATATCATCGGTCTGETGGCCGEAAAGAT CCAGAAGCTCTCCARAGCAGTGGCAACTTGGCATGCCAAL
ACTGAAAGAGAGCAGAAGAAGGAGACAGAGCGCATTGAARAGGAGAGAATGCGGCGACTGATGGUTGAAG
ATGAGGAGGGTTATAGAAAACTGATTCGAT CAAAAGARAGAC, AC—;C""TTTAC—:C“"‘AL TTTTGCAGCAGA
CGAT’ SAGTATGTAGCCAATCTGACCAATCTGGTTTGGGAGCACE CAAGCCCAGGCAGCCAAAGAGAAS
AAGAAGAGGAGGAGGAGGAAGAAGAAGGCT GAGCGAGAAT GCAGA -"vG ST GGEGGAGTCTGCCCTGECACCEE
ATGG?—\,GJL SCCCATAGATGAGAGCAGCCAGATGAGTGACCTCCCTGTCARAGTGACT CACACAGARACCEG
CRAAGGTTCTGTTCGGACCAGAAGCACCCAAAGCAAGTCAGCTGGACGCCTGGCTGCARAATGAATCCTGGT
TATGAAGTTGCCCCTAGATCTGACAGTGAAGAGAGTGATTCTGA ATGKGG}"LAGA’:" TGAGGAAGAAG
AGTCCAGTAGGCAGGAAACCCAAGAGAAAATACTCCTGGAT CCAAATAGCCGAAGAAGTTTCTGAGAAGGA
TGCTAAGCAGATCATTGAGACAGCTAAGCAAGACGTGGATGATGAATACAGCATGCAGTACAGTGCCAGG
GGCTCCCAGTCCTACTACACCGTGGCTCATGCCAT CTCGGAGAGGETGGAGARACAGTCTGCCCTCOTAA
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TTAATGGGACCCTARAGCATTACCAGCTCCAGGECCTGGAATGEATGGT TTCOCTGTATAATAACAACTT
GAACGE CATCACTTATCTS

GGAATCTTAGCCGATGARATCEGGCCTTGGAAAGACCATACAGACCATT GCA,

ATGGAGCACAAAAGACTCAATGGCCCCTATCTCATCATTGTTCCCCTTTCGACT CTATCTAACTGGACAT
AT TTGACAARATGGGCTCCTTCTGTGETGAAGATTTCTTACAAGGGTACTCCTGCCATGCGTCGCTC

T CCCC CAGCTACGGAGTGGCAAATTCAATGTCCTCTTGA

COTT CTACTTATGAGTATATTATAAARGAC

ARGCACATTCTTGCARAGATTCGOT BEAAATACATGAT ACT GEACGAAGECCACCCARTGAAGAAT CACT

A"Tuvmrs’:':'Gﬁwmfsg'L_=GAA CACTCACTATGTGECCCCCAGAAGGATCCTCTTGACT GEGACCCE
.

GCTGCAGAATAAGCTCCCTGAACTCTGGECCCTC CTCAZ‘Pr—'CK TCCTCCCAACAATTTTTAAGAGCTGC
AGCACATTTGAACAATGGTTCAATGCT CCATTTGCCATGACT GGT GARAGGGT GGACT TAAAT(” F \J WGAAG
AAACTATATTGATCATCAGGCGTCTACATAAGCETGTTAAGACCATTTTTACTAAGGAGACT GAAGAAAGA
AGTTGAATCCCAGCTTCCCGARARAGTGGAATATGTGATCAAGT GTGACATGT CA C”“"’CT"’JACHA ATT
CTGTATCCCCATATGCAAGCCRAAGGGGAT CCTTCTCACAGATGGTTCTGAGARAAGAT }—LACAZAGGGG/—\LAA
GAGGTGCTAAGACACTTATGAACACTATTATGCAGTTGAGAAAAAT CTGCAACCACCCATATATGTT]
GCACATTGAGGAATCCTTTGCTGAACACCTAGGCTATTCAAATGGGEGTCATCAAT GGEGE r‘thCT'aT’\i
CGGGCCTCAGGGAAGTTTGAGCTGCTTGATCGTATTCTGCCAAAATTGAGAGCGACTAATCACCGAGTGE
TGCTTTTCTGCCAGATGACATCTCTCATCGACCAT CATGCAGGATTATTTTGCTTTTCGGAACTTCCTTTA
""T;\LCC‘(“""'”Gr\"‘f‘ﬁr(l \CCACCAAGTCTGAAGATCECTGCTGCTTTGCTGAAGAAATTCAATGAACCTGGA
CCCAGTATTTCATTTTCTTGCTGAGCACAAGAGCT GGTGGCCTGGGECTTAAATCTTC Abf; CAGCTGATA
k»]\GT\J\jTCZ\,-_‘C/ [TTGACAGCGACTGGAAT CCTCAT CAGGATCTGCAGGCCCAAGACCGAGCTCACCGCAT
GCA

\GAZ ""’SA -GTCCGGETACTGAGGCTCTGTA CGL’C—:HA CAGCGTGGAGCGAAAAGATCCT

CGGGCA A CGCG
GCCGCAAAATACAAGCTGAACGTGGATCAGAAAGTGATC ‘C—:CG'SSC TGTTTGACCAAAAGTCTTCAA
GCCACGAGCGEGAGE GCAI TCCTGCAGGCCATH GGAG LA'T GGAGGAAAATGAGGAAGAAGATGAAGT
ACC i/—sCGAT AGACTCTGARCCAAATG ATT('-CTCGI-\VGABAZ GAAGAATTTGACCTTTTTATGCGGATG
GACATGGACCGGCGGAG GG’\?\C ATGCCCGGAACCCGAAACGGAAGCCCCGTTTAAT GGAGGAGGAT GAGC
TGCCCI CCTGGATCATTAAGGATGACGCTGAAGTAGCGAAAGGCTCACCT G GAAGAAGAGGAGGAGARAAT

ZV"'TT” GGAGGGGE LC(J”GLC \GCGCCGTCACGT GGACTACAGTGACGCCCTCACGGAGRAAGCAGTGGCTA
GGGCCATCGAAGACGGCAATTTGCAGCGAAAT GCGAAGAGGAAGTACGGCTTAAGAAGCCGAAARANG]
--vAAAT\-rT‘f‘v- ATAAAGATCCTGCAARAGAAGATGTGGAAAAAGCTAAGAAGAGAAGAGG ,L,Q\,C‘CT
TGAGAAACTGTCACCARATCCCCCCAAACT GACAAAGCAGATGAACGCTATCATCGATACT GTGAT
'i‘AChAAb VITAGTTCAGGGCCACAGCTCAGTGAAGTCTTCATTCAGTTACCTT CAAGCGAAAGAATTACCAG
AATACTATGAATTAATTAGGAAGCCAGT GGATTTCAAAARAAATAMAGCGAAAGGATTCGTAATCATAAGTA

CCGGAGCCTAGGCGACCTGGAGAAGGATCTCATGCTTCTCTETCACAACGCTCAGACGTTCAACCTGGAG
GGATCCCAGATCTATGAAGACTCCATCGTCTTACAGTCA! GT\:rT'TrAA GAGTGCCCGGCAGAAAATTGCCA
ARGAGGAAGAGAGTGAGGATGAAAGCAATGAAGAGGAGGAAGAG xCA GAAGAAGA GT CAGA xVT CCGA

GGCAAS ""“CHJT”“AAC""‘GAHAAT'“PAC””’C}MA"'AAHAAA'~ATC"f’ AAGGCCGGGACAAAGGGAAAGG
ARGAAAANGGCCAAATCGAGCAAAAGUCAAACCTGTAGTGAGCGATTTTGACAGCCGAT GAGCAGCAGGAT
ARCCTGAACAGTCAGAAGGAAGTGGGACGEAT GATCAGTGATCAGTATGGACCTTTTTCCTTGGTAGAAL
TGAATTCCTTCCTCCCCTGTCTCATTTCTACC AGTC:AGT‘T CATTTGTCATATAGGCACTGGGTTGTTTC

TATATCATCATCETCTATARACTAGCTTTAGGATACTECCAGACARACATATCATATCATCETGTAARAA
ACACACACATACACARATATTTGTAACATATTGTGACCARAT GEECCTCARAGAT TCAGATT SAAACARA
CARAARGCTTTTCATGGA AAAT'TTG’T’GLCTG SATAGTATATTTCTATGGETGEGTCTAAT TTGGTAACGS
T

ATTOTEC T AT CACCTET T CAGAT GAGAAGAT T T T I CTCT T T T OTAGCACTGATAACCAS

T CTCOT
GAGAAGCCATTAAAAGCCACT

€

GGTTATTTTATTTTTCATCAGGCAATTTTC

STTTTTATTTGTTCGS

LL
TATTGTTTTTTTACACT GTGGTACATATARGCARCTTTAATAGGTGATAPATGTACAGTAGTTAGATTTC
ACCTGCATATACATTTTTCCATTTTATGCTCTATGATCT GARCAAAAGC T T T TTGAAT T GTATARGATTT
ATGTCTACTGTAAACATTGCT TAAT T TTTTT GO TCTTGAT T TAAAAAAARGTTTTGT T CAAAGCGOTATT
GAATATTGCAATCTATATAGT GTATTGGAT GEOTTCTT T TG TCACCCTGATCTCCTATGTTACCAATGTS

TATCGTCTCCTTCTCCCTAAAGTGTACTTAATCTTTGCTTTCTTTGCACAATGTCTTTGGTTGCAAGTCA
TAAGCCTGAGGCARATAAAATTCCAGTAATTTCGAAGAATGTGGTGTTGGTGCTTTCCTAATAAAGAAAT
AATTTA TGACALAAAADNANDAAANAL

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 2 (SMARCA?2), transcript variant 4 (GenBank
Accession No. NM_001289397.1)
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GCGTCTTCCGGCGLCCEUGGAGGAGGCGAGGGTGGGACGCTGGGCGGAGCCCCAGTTTAGGAAGAGGAGSE

GGACGGCTGETCATCAATGAAGTCATATTCATAATCTAGTCCTCTCTCCCTCTGTTTCTGTACTCTEEGET G
N
£3

CTCAGAGAGGGAAGAGATTCAGCCAGCACACT CCTCGCGAGCAAGCATTACTCTACT GACT GGCAGAGA
AGGAGAGGTAGATGTCCACGCCCACAGACCCTGETGCGAT GCCCCACCCAGGGCCTTCGCCGGEECCTG
G“PCTTC,CC GGGCCAATTCTTGGGCCTAGTCCAGGACCAGGACCATCCCCAGGTTCCGTCCACAGCAT

GATGGGGCCAAGTCCTGGACCTCCAAGTGTCTCCCATCCTATGCCCACGATGEGGET CCACAGACTTCCCA
CAGGAAGGCATGCATCARAATGCA TAAGCCC?TCGAIGG”ATACnEGhCAPGGd ATTGTAGAAGACATCC
ATTGCTGGATCCATGAAGGGCACTGGTATGCGACCACCTCACCCAGGCATGGGLCCTCCCCAGAGTCCAAT
GATCAACACAGCCAAGGTTATATGTCACCACACCCATCTCCATTAGG MCCCVCACKG,hM\TCTCCAGC
CTATGTCTGGAGGAGGCCCARACTCCACCTCACGATGCCACCAAGCCAGCLGGEGGCCCTCATCCCAGGTG
ATCCGCAGGCCATGAGCCAGCCCAACAGAGGTCCCTCACCTTTCAGTCCTGTCCAGCTGCATCAGCTTCG
AGCTCAGATTTTAGCTTATAARATGCTGGCCCCAGGCCAGCCCCTCCCCGAAACGCTGCAGCTTGCAGTC
CAGCGGAAAAGGACGTTGFCT’GCT;GCAGCAA( AbAGbﬁ\FAUVAAVAGCAGCAJCPnbACCAuvaC
AGCAGCAGCAGCAGCAGCAACAGCAGCCGCAGCAGCAGCCGLCCGCAACCACAGACGCAGCAACARACA C?—\,
””C -GCCCTTGTTAACTACAACAGACCATCTGGCCCEGEGECCEGAGCT GA GCGG‘ SCGAGCACCCCGCA
ARGCTGCCGEETECCCGLGCCLEECEECCEECCCTCELLCGLGCCCCCCELAGCCGCGLAGCLGCLCGLG
””GLAGTJCCLGGUFP”mLﬁ‘TQCCGCAGCF&G”CCCCCP?”AG””FT”“LCCGTCCTLC"”CTGC)GCA
GAAGCAGAGCCGCATCAGCCCCATCCAGAAACCGCAAG PwASGAVF;CGKGGA{A TCTGCAAGAGCGG
PﬂATACKFACTTCMJ"vvCCCATAGvTcAmB GATACAAGAACT GGAAAATCT TG:C”C JTGCCAV
CAGATTTAAGAACCE "”CAPCCCT”GHF”TAHAhLVECT““GC”MALTCAAWMTCCAGLCTC \GCTGAG
ACAGGAGGTGGTGGCCTGCAT GCGCAGGGACACGACCCTG AGA“SGCTCTC?;“rﬂ“hh‘”C.TACAAF
CGGAGCAAGCGCCACACTCTGACACGAAGCTCGCATGACCGACAAGCTGCAGAAGCAGCAGAACATTGAGC
ncvAuACGF\FCupZGTC-;AAApAVFAuuAATAC;TGAACAGTATTTLGCAACATGC{AAAGATTTT\A
GGAATATCATCGETCTGTGGECCGCAAAGAT CCAGAAGUT CTCCAAAGCAGTGGCAACTTGGCAT GCCAAC
ACTGAAAGAGACﬂAGhP” AGGAGACAGAGCGGATTCAAAAGGAGAGAATGCEGCGACTGATGGUT GAAL
ATGAGGAGGGTTATAGARAACTGATTGATCAAANGAAAGACAGGCETTTAGCTTACCTTTTG ChCC;bAC
CGATCGAGTATCTAGCCAATCTCACCAATCTGGTTTGCCAGCACAAGCAAGCCCAGGCAGCCAAAGAGAAG
TXG*ﬁGpCUAGGAGGAUUAAUAFCHAGGCTGAGGAGFKTCbAGAuuCTGGGGAGTCTU:CCTGG SACCGE
ATGGAGAGCCCATAGATGAGAGCAGCCAGATGAGTGACCTCCCTGTCAAAGT GACTCACACAGAAACCGS
CAAGGTTCTGTTCGGACC ACAAbCA CCARAGCAAGT CAGCTGGACGCCTGCLT GCAAAT GAATCCTGGT
TATGAAGTTGCCCCTAGAT CT GACAGTGAAGAGAGTGATTCTGATTATGAGGCGAAGAGGAT GAGCAAGAAG
AGTCCAGTAGGCAGGAAACCGAAGAGAAAATACTCCTGCATCCAAATACGCGAAGAAGTTTCTCAGAAGGA
TGCTAAGCAGATCATTGCAGACAGCTAAGCAAGACGTGGAT GATGAATACAGCATGCAGTACAGTGCCAGS
GGCTCCCAVAVCETCTACA CGETGGCTCATGCCATCTCGGAGAGGET GGAGAAACAGTCTGCCCTCCTAA
TAATGGGACCCTAAAGCATTACCAGCTCCAGGGCCTGGAAT GCGATGGTTTCCCTGTATAATAACAACT
AACGGAATCTTAGCCuATGAAAVCSGCCTTGGPT GACCATACAGACCATTCGCACTCATCACTTATCTG
VI'GGAGC AAnAGhCTCAﬁ“rG;CCCTATCT’AT”"“”CTTLCCCTT“”Gﬁ"“CTATCTAACTGG)CAT
xTGAA“TT ACAAATCGG,TCCTTCTGTJ\TCAAGATTTCTTACFKGGu1ACvaTupfATuFCTCG,Tv
CTTJT(CCCCACCTACGjAGTGavAsA¢AVAA7G CCTCTTGACTACTTATGAGTATATTATAA
AAGCACATTCTTGCAAAGATTCG TGGAAATACATCAMAC“”GA“”T}GGCLHC“CHATCAAbA"“f
"“TC“AACﬂ“GA“T“}GGTGGA“T"AAAMSAA SAAGARACTATATTGATC ”CAbGCGTCTACAWAAGGT
GITAAGACCATTTTTACTAAGGAGACTGAAGAAAGAAGTTGAAT CCCAGCTTCCCCAAAAAGTGCGAATAT
GTGATCAAGTGTGACATGTCAGCTCTGCAGAAGATTCTGTATCGCCATATGCAAGCCAAGGGGATCCTTC
TCACAGATGGTTCTGAGALAAGATAAGAAGGGGAAAGGAGGT GCTAAGACACTTATGAACACTATTATGCA
”MTC"”AAAAATﬂ“GLAE CACCCATATATGTTTCAGCACATTGAGGAATCCTTTGCTGAACACCTAGGE
ATTCAAATGGGEE ”C ATCAATGGGGCTGAACTGTATCGGGCCTCAGGGAAGTTTGAGCTGCTTCGATCGTA
mmLT””FAAAAT“ AGAGCGACTAATCACCGAGTGCTGCTTTTCTGCCAGATCACATCTCTCATGACCAT
CATGGAGGATTATTTTGCTTTTCGGAACTTCCTTTACCTAwUJCTTGATGCCAVCAprxfoTVAAGAJ
CETGCTGCTTTGCTGAAGAAATTCAAT GAACCTGGATCCCAGTATTTCATTTTCTTGCTGAGCACAAGAG
CTGGTGGCCTGGGCTTAAAT CTTCAGGCAGCTCATACAGTGETCATCTTTGACAGCGACT GGAATCCTCA

4

o

(1

p

k

!

e "D‘ W

9}

TCAGGATCTGCAGGCCCAAGACCGAGCT CACCGCATCGGGCAGCAGAACGAGGTCCGEETACTCGAGGCTC
TGTACCCTCGAACAGCGTGGAGGAAAAGATCCTCGCEGGCCGCAAAATACAAGCTCAACGTGGATCAGAAAT

TGATCCAGGCGGGCATGCTTTGACCAAAAGT CTTCAAGCCACGAGCGGAGGGCATTCCTGCAGGCCATCTT
GGAGCAT GAGGAGGAARATGAGGAAGAAGAT GARAGTACCGGACGATGAGACTCTGAACCAAAT GATTGCT
“”ALGAGAP” AGAATTTGACCTTTTTATGCGGATGCGACAT GG/ ”“GC“”GAGGGh‘uArG“CL G c
CGAAACGGAAGCCCCGTTTAATGCAGGAGGAT GAGCTGCCCTCCTGGAT CATTAAGGATGACGCT
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CTGAAGAAGAGGAGEAGAAAATATTTCGCAGEEGETCCCECCAGCGLCET GACGT":
LC"‘f“hf"’i«’.‘u—\UrmCrf_‘A’”‘ SGCTAAGGCCCATCGAACGACGGCAATTTGCACGAAATGE
TAAGAAGCGAAAARAGACGAAGAAATET L -sTZ‘v«AGA FCCTGCAAAAGAAGATGCT
AA NTIA 7\AC AGAAGAGGCCGCCCTCCCGCTGAGAAMACTGTCACCAAATCCCCCCARAACTGACA
AZ> GCAGATGAACGCTATCATCGATACTGTGATAAACTACAAAGATAGTTCAGGGCGACAGCTCAGTGAAG
TCTTCATTCAGTTACCTTCAAGGAARGAATTACCAGAATACTATCGAATTAATTAGGAAGCCAGTGGATTT
CAAAANAATAAAGCARAAGGATTCETAATCATAAGTACCGEAGCCTAGGCGACCTGGAGAAGGATGTCATG

CTTCTCTGETCACAACGCTCAGACCTTCAACCTGGAGEGATCCCAGATCTATGAS ’\Gz\\,TCCATC‘GT”‘TT]‘ C
AGTCAGTGTT TAA\:AGTG CCCGGCAGAAAATTGCCAANGAGGAAGAGAGTGAGGATGAAAGCAATGAAGA
GGAGGAACAGGAAGATCGAAGALGAGTCAGAGTCCGAGGCAA Apl,-‘c,t{(Jr_[(NAfl(.-I~W|GAHAPX,II“p&ACﬂrE.C’hLX'
AARAALG -.'GALZ%AA SGCCGEGACAAAGGEEAAAGGCAAGAAAAGEECAAATCEAGGAAAAGCCAAACCT G
ACT’ SAGCGATTTTGACAGCGATCAGGAGCAGCATGAACGTGAACAGTCAGAAGGAAGTGGGACGEATGA
GATCAGTATGCACCTTTTTCCTTEGGTAGAACTGAATTCCTTCCTCCCCTGTCTCATTTCTACCCA
TCA"“TTmI CATATAGGCACTGGETTGTTTCTATATCATCATCETCTATARACTAGCTTTAGGAT
CAGACAAACATATGATATCATGETETAAARAACACACACATACACAAATATTTGTAACATATTGT
AAATGEGCCTCAAAGATTCAGATTCAAACARACAAARAAGCTTTTCATCCGAAAATATETGGETGGAT
Al TTTCTATGEGETGCETCTAATTTEETAACCGCTTTCGATTCTGCCTGETTTTATCACCTETTCAGAT
AGAAGATTTTTGTCTTTTCTAGCACTGATAACCAGCGAGAAGCCATTAAAAGCCACTGGTTATTTTATTT
CATCAGGCAAT TTTCGAGETTTTTATTTGTTCGGTATTGTTTTTTTACACT GTGGETACATATAAGCAA
TAATAGGTGATAAATGTACAGTAGTTAGATTTCACCTEGCATATACATTTTTCCATTTTATCGCTCTAT
CTGAACAAAAGCT TEAATTETATAAGATTTATGTCTACTGTAAACATTGCTTAATTTT TGCT
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CITGATTTAAAAAAAACGTTTTGTTGAAAGCGCTATTGAATATTGCAATCTATATA TATTGGATGEGCT
TCTTTTGTCACCCTGATCTCCTATGTTACCAATGTGTATCGTCTCCTTOTCCC AZ\XJZ\V\\'rTFT/XCTJ]\'\! TCT

TTGCTTTCTTTGCACAATGTCTTTGGTTGCAAGT CATAA ,CCT GAGGCAAATAAAATTCCAGTAATTTCG
ARGAATGTGGTGTIGGTGCTTTCCTAATAAAGARATAATTTAGCTTGACAARAARANDDANAND

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 2 (SMARCAZ), transcript variant 5 (GenBank
Accession No. NM (001289398.1)

CTTGGAGAGGCGGAGGTGGAARACCAT GCGCAGCAGT T GGCTTGGEGCTTTTTGCTTTGCETGTCCCTETTT
ACCTATTCATAATCATGCGATCCCCTCTGCTTTETGATACTGTGAACCACGCATAACAGCAATTCTTTACA
CCACCGGGTTGAGAAGAAGGCGCCTGAGGCTGACTTTCTGCGACCTGCCETCACGCAGTAAAGAT GTGGETT
GGCCATCGAAGACGGCAATTTGGAGGAAAT GGARAGAGGAAGTACGGCT TAAGAAGCGAAARAGACGCAA
ARTGTG ‘C—:hT]JAAuA‘l‘ CCTGCAAAAGAAGATGTG ‘GAAHAAC’”"‘AA SAAGAGAAGAGGCCGCCCTCCCGCTG
AGAAACTGTCACCAAATCCCCCCAAACTGACAARGCAGATGAACGCTAT CATCGATACTGTGATAAACTA
CAAAGATAGTTCAGGGCGACAGCTCAGTGAAGTCTTCATTCAGTTACCTTCAAGGAAAGAATTACCAGAA
TACTATGAATTAATTAGGAAGCCAGTGGATTTCAAAAALATAAAGGANAGGATTCGTAATCATAAGTACC
GGAGCCTAGGCGACCTGGAGRAAGGATGTCATGCTTCTCTGTCACAACGCTCAGACGTTCAACCTGGAGGE
ATCCCAGATCTATGAACGACTCCATCGTCTTACAGT CAGTGTTTAAGAGTGCCCGGCAGAAARTTGCCARAA
GAGGAAGAGAGT GAGGATGAAAGCAATGAAGAGGAGCAAGAGGAAGAT CAAGRAAGAGTCAGAGTCCGAGSE
CAAAATCAGTCAAGGTCGAAAATTAAGCT CAATAAANAACGAT GACARAGECCGGGACAAAGEG
GAAAAGGCCAAATCGAGGAAAAGCCALAACCTGTAGTGAGCGATTTTGACAGCGAT GAGGAGCAGCAT GAA
CETGAACAGT CAGAAGGRAGTGGCACGGATGAT GAGTGAT CAGTATGGACCTTTTTCCTTGGETAGAACTG
ARTTCCTTCCTCCCCTGTCTCATTTCTACCCAGT GZ ”"’l’@ﬂ’”TT GTCATATAGGCACTGGETTGITTICTA

TATCATCATCGTCTATARACTAGCTTTAGCGATAGTGCCAGACAAACATATGATATCATGGTGTAAARAAC
ACACACATACACAAATATTTGTAACATAT %’T’]ALL/AI—LA"“GC;L/V' CARAGATTCAGATTGAANCARACA
ARAAGCTTTTGATGGAAAATATGTGGGTGGATAGTATATTTCTATGGGTGGGTCTAATTTGGTAACGGTT
TGATTGTGCCTGGETTTTATCACCTGTTCAGATGAGAAGATTTTTGTCTTTTGTAGCACT GATAACCAGGA
GAAGCCATTAAAAGCCACTGGTTATTTTATTTTTCAT CAGGCAATTTTCGAGGTTTT
TETTTTTTTACACTGTGGTACATATAAGCAACTTTAATAGGTGATAAATGTACAGTAGTTAGATTTCAC

TGCATATACATTTTTCCATT T TATGCTCTATCGATCTGAACAAAAGCTTTTTGAATTGTATAAGATTTAT
GTCTACTGTAAACATTGCTTAATTTTTTTGCTCTTGATTTAAAAAAAACGTTTTGTTGARAAGCGCTATTGA
ATATTGCAATCTATATAGTCTATTGGATGGCTTCTTTTGTCACCCTGATCTCCTATGTTACCAATGTGTA
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ECGTAMNNIT TANNTAAhcmgmAﬂmrlAT~TmmGCmmT~merCALAATGTAmTT CTTGOAAGTCATA
AG VIAAAATTCCAGTAATTTCCAAGAATGCTGETGTTGETGCTTTCCTAATARAGCAAATAA
TT T‘ T T \JAF AARARAPNPADARDADAN

Protein sequence of human probable global transcription activator SNF2L2 isoform a
{GenBank Accession No. NP _001276325.1)

MSTPIDPGAMPHPGPSPGPGRPSPGPILGPSPGPGPSPGSVHEMMGPSPCEPPSVSHPMPTMGSTDEPQEGM
HOMHKPIDGIHDKGIVEDIHCGSMKGTGMRPPHPGMGPPOS PMPOQRSOGYMSPHPSPLGARPEHVISPMSG
GGPTEPQMPPSOPGALIPGDEQAMSOPNRGPSPFSPVOLHOLRAQILAYKMLARGCPLPETLOLAVOGKR
TLRPGLOQCOODQOQQCOOD0QOQQCOORQPQQCPPOPOTQCOOOPALVNYNRPSGPGPELSGPSTPOKLPY
PAPGGRPSPAPPAAAQPPAAAVEGPSVPOPAPGOPSPVLOLOOKOSRISPIQKFQGLDPVEILOEREYRL
QARTAHRIQELENLPGSLPPDLRTRATVELKALRLENFQROQLROEVVACMRRDTTLETALNSKAYKRSKR
QTLREARMTEKLEKQQKIEQERKRROKHOEYLNSTLOHAKDFKEYHRSVAGKIOKLSKAVATWHANTERE
ORKETERIERKERMRRLMAEDEEGYRKLIDOKKDRRLAYLLOQTDEYVANLTNLVWEHKQAQAAKERKKRR
RREKKRKAERENARGGESALGPDGEPIDESSOMSDLEVRVTHTETGRKVLEGPEAPKASQLDAWLEMNEFGYEVA
PREDSEESDSDYEEEDEREEESSROETEEKILLDENSEEVSEXKDAKDTI ITETAKODVDDEY SMOYSARGEQS
YYTVAHAISERVEKOSALLINGTLKEYQLOGLEWMVSLYNNNLINGILADEMGLGKTIQTIALTITYIMEHK
RINGEPYLIIVPLSTLSNWTYREFDKWAPSVVKISYKGTPAMRRSLVPOLREGKENVLELTTYEYIIKDKHI L
AKIRWEYMIVDEGHRMRNHHCRLTOVLNTHYVAPRRILLTGTPLONKLPELWALLNFLLPTIFKSCSTEFE
OQWENAPFAMTGERVDLNEEETILLIRRLHKVLRPFLLRRLEKKEVESQLPEKVEYVIKCDMSALCKLILYRH
MOAKGILLTDGSEKDKKGKGGARKTLMNT IMOLRKICNHPYMEQHIEES FAEHLGY SNGVINGAELYRASG
RFELLDRILPKLRATNHRVLLEFCOMT SIMTIMEDYFAFRNEFLYLRLDGTTKSEDRAALLKKENERPGSQOYE
IFLLSTRAGGLGLNLQAADTVVIFDSDWNPHODLOAQDRAHRI GOONEVRVLRLCTVNSVEER I LAAAKY
KLNVDOKVIQAGMEDOKSSSHERRAFLCAILEHEEENEEEDEVPDDETLNOQMIARREEEFDLEMRMDMDR
RREDARNPRKREKPRIMEEDELPSWIIKDDAEVERLTCEEEEEKTIFGRGSROQRRDVDY SDALTEKQWLRALE
DGNLEEMEEEVRLKKRKRRRNVDEKDPAKEDVEKAKKRRGRPPAERKLSPNFPRLTKOMNALIDTVINYKDR
CNVERVPSNSQLEIEGNSSGROLSEVEFIQLPSRKELPEYYELIREPVDEKKIKERTRNEKYRSLEGDLERD
VMLLCENAQTENLEGSOQIYEDSIVLOSVERKSARQKIARKEEESEDESNEEEEEEDEEESESEAKSVKVKIEK
LNKKDDEGRDKGEGKKRPNRGEARKPVVSDEDSDEEQDEREQSEGSGTDDE

Protein sequence of human probable global transcription activator SNF2L2 isoform b
{GenBank Accession No. NP _620614.2)

MSTPIDPGAMPHPGPSPGPGRPSPGPILGPSPGPGPSPGSVHEMMGPSPCEPPSVSHPMPTMGSTDEPQEGM
HOMHRKPIDGIHDRGIVEDTHCGSMKGTGMRPPHPGMGPPOSPMEOESQGYMSPEPSPLGAPEREVISPMSSG

GGPTEPQMPPSOPGALIPGDEQAMSOPNRGPSPFSPVOLHOLRAQILAYKMLARGCPLPETLOLAVOGKR
TLRPGLOQCOODQOQQCOOD0QOQQCOORQPQQCPPOPOTQCOOOPALVNYNRPSGPGPELSGPSTPOKLPY
PAPGGRPSPAPPAAAQPPAAAVPGRPSVPOPAPGOPSPVLQLOOKOSRISPIOKPOGLDPVEILOEREYRL
QARTAHRIQELENLPGSLPPDLRTEATVELKALRLENFQROLROEVVACMRRDTTLETAILNSKAYERSKK
QTLREARMTEKLEKQQKIEQERKRROKHOEYLNSTLOHAKDFKEYHRSVAGKIOKLSKAVATWHANTERE
QRKETERIEKRE RVRQLM AEDEEGYRKLIDOKKDRRLAYLLQQTDEY VAWLTWAJWFHKOALA}KFRRTRR

H

PQWBKMHFWAM,CESALGPDphPTDESSQW@PLTVKVTHTETGIvTFEPEAFKnuyLDXWduMW EVA
PREDSEESDSDYEEREDEEEESSROETEERKILLDPNSEEVSEKDARKQITETARQDVDDEY SMOYS Q“

YYTVAHATSERVERQSALLINGTLKHEHYQLOGLEWMVSLYNNNLNGI LADEMGLGKTT QFlALlTVrW”HI
YLIIVPLSTLSNWIYEFDKWAPSVVKISYKGTPAMRRELVPQLREGRENVLLTTYRYTTKDKHI L
AKIRWEYMIVDEGHRMRNHHCRLTOVLNTHYVAPRRILLTGTPLONKLPELWALLNFLLPTIFKSCSTEFE
OQWENAPFAMTGERVDLNEE LIIRRLHKVLRPFLLRRLKKE LPERKVEYVIKCDMSALOQKLILYRH
MOAKGILLTDGSERKDRKRGKGCGARKTLMNT IMOLRKICNEPYMEQHIEES FAEHLGY SNGVINGAELYRASG
{HKLF‘?lLPKLRﬁTWH“V%LTIQM“”ﬁMTlNh)YFAFRWVLY1RL“fli KSEDRAALLKKENEPGSQYE
IFLLSTRAGGLGLNLQAADTVVIFDSDWNPHODLOAQDRAHRI GOONEVRVLRLCTVNSVEER I LAAAKY
KLNVDORKVIQAGMEDOKSSSHERRAFLCATILEHEEENEEEDEVPDDET u]\ yM_-T ARREEEFDLEFMRMDMDR
RREDARNPRKREKPRIMEEDELPSWIIKDDAEVERLTCEEEEEKTI FGRGSRORRDVDY SDALTEKQWLRATLE
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DGNLEEMEEEVRLEKKRKRRRNVDKDPAREDVEKAKKRRGRPPAERLSPNPPRLTKOMNATL IDTVINYKDS
SGROLSEVEIQLPSRKELPEYYELIRKPVDEFKKIKERIRNHRKYRSLGDLEKDVMLLCHNAQTENLEGSQL
YEDSIVLCSVEKSARCKRKIAKERESEDESNEEEEEEDEEESESEAKSVREKVKIKLNKKDDKGRDKGKGKKRE
NRGKAKPVVSDEFDSDEEQDEREQSEGSGTDDE

Protein sequence of human probable global transcription activator SNF2L2 1soform ¢
{GenBank Accession No. NP_001276326.1)

MSTPTDPGAMPHPGPSPGPGESPGPILGPSPGPGPSEGSVHEMMGESPGRPPSVSHPMPTMGSTD
HOMHEPIDGIHDKGIVEDIHCGSMKGTGMRPPHPGMGPPOSPMDQHSQGYMSPHESPLG F PMS G
GGPTPPOMPPSOPGALIPGDFQAMSOPNRGESPEFSPVQLHOLRAQILAYKMLARGOPLPETLOLAVOGKR

TLPGLOQCOO000Q0QQ020000QCO000POOQPPOPOTOCQOOPALVNYNRPSGPGPELSGPETPOKLPY
PAPGGRPSPAPPAAAQPPAAAVPGPSVPOPAPGOPSPVLOLOCKOSRISPICKPOGLDPVEILQEREYRL
QARTAHRIQELENLPGSLPPDLRTEATVELKALRLLNFQROQLRGEVVACMRRDTTLETALNSKAYERSKR
QTLREARMTEKLERKOQKIEQERKRROQKHOEYLNS T LOHAKDIKEYHRSVAGKIOKLSKAVATWHANTERE
QKEKETERIEKERMRRLMAEDEEGYRKLIDOKKDRRLAYLLOQTDEYVANLTNLVWEHKQAQAAKEKKKRR
RRERKRAEENAEGGESALGPDGEPIDESSOMSDLEVRVIHTETGRKVLEGPEAPKASOLDAWLEMNPGYEVA
PREDSEESDEDYEEEDEEEESSROETEERKILLDPNSEEVSEKDARQITETARKQDVDDEY SMOYSARGEQS
YYTVAHAL SERVEKQSALLINGTLKEYQLOGLEWMVSLYNNNLNGILADEMGLGKTIQTIALITYLMEHK
RLNGPYLIIVPLSTLSNWTYEFDRKWAPSVVKI SYKGTFAMRRSLVEFQLRSGKENVLLTTYEY T TRKDKHI L
AKTRWEYMIVDEGHRMRNHHCKLTOVDINEEET I LI IRRLHKVLRFFLLRRLEKEKEVESQLPERVEYVIKC
DMSALOKILYRHMOARGILLTDGSEKDKKGKGGAKTLMNT IMOLRKICNEPYMEPQHI EESFARHLGYSNG
VINGAELYRASGKFELLDRILPKLRATNHRVLLFCOMTSLMTIMEDY FAFRNFLYLRLDGTTKSEDRAAT,
LEKENEPGSQYFIFLLSTRAGGLGLNLCAADTVVIEFDSDWNPHCDLOAQDRATRI GQONEVRVLRLCTVN
SVEERKILAAAKYKLNVDORVIQAGMEFDOKS SSHERRAFLOAT LEHEEENEEEDEVPDDET LNOMIARRER
EEDLEMRMDMDRRREDARNPRKRKPRLMEEDELPSWL LKDDAEVERLTCEEEEEKTIFGRGSRORRDVDYSD
ALTEROWLRATEDGNLEEMEEEVRLEKKREKRRRNVDRKDPAKEDVERAKKRRGRPPAEKLE PNPPKLTKOMN
AIIDTVINYKDSSGROLIEVEFIQLPSRKELPEYYELIRKPVDFRKEKIKERIRNHKYRSLGDLEKDVMLLCH
NAQTENLEGSOIYEDSIVLOSVFKSARQKIAKEEESEDESNEEEEREDEEESESEARSVEKVRIKINKKDD
GRDEKGKGRKKRPNRGKAKPVVEDEFDSDEEQDEREQSEGSGTDDE

Protein sequence of human probable global transcription activator SNF2L.2 isoform d
{GenBank Accession No. NP _001276327.1)

MWLAIEDGNLEEMEEEVRLKRKRKRRRNVDKDPAKEDVEKAKKRRGRPPAEKLSPNPPKLTKOMNATIDTYV
INYKDSSGROQLSEVEFIQLEPSRKELPEYYELIRKEVDERKIKERIRNHKYRSLGDLEKDVMLLCHNAQTEN
LEGSQIYEDSIVLOSVEKSARQKIAKEEESEDESNEEEEEEDEEESESEAKSVEVKIKLNRKKDDKGRDKG
KGRKEKRPNRGKARPVVSDEDSDEEQDEREQSEGSGTDDE

SMARCA4

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 4 (SMARCA4), transcript variant | (GenBank
Accession No. NM_(001128849.1)
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AT CSG.TG‘GGT'A; sGGGCCATGCTGGEATGGGECCCCCGCCCAGCCCCATGGACCAG
c Cr “TTACCCCTCGCCCCTEGGTGGCTCTGAGCATGCCTCTAGTCCAGTTCCAGCCAGTEECC
GTCTTCCGQGCC&VAGATCTbA ?CGGGCCAGQAGCrGJTCCG;TGixJuFTupTGAVFprAbUVVTT
GGGCAG XVAA CGGGGCCCAACCCCATTTAACCAG AACCAGCTGCA.CAJ TCAGAGCTCAGATCATGG
CCTACAAGATGCTGGCCAGEEEGCAGCCCCTCCCCEACCACCTGCAGAT GGCEETGCAGGGCAAGCGGCT
GATGCCCGEGEA rGCthAbL"”AT””“A"“GLm CCTCCACCCTCG T”MLCGCAﬁ“ \GGACCCGGCCCT
GGCCCTGGLCCTEECCCCEGLCOGLETCCCGGLCCGECACCTCCAAATTACAGCAGGCCTCATGGTATGG
uAGGS”FPAFCALGFCTVlCCCFCuACCCTFCuuC STGCCCCCCEGEGEATGCCAGGCCAGCLTCCTGGAGE
GCCT CC:KMCCCVAJvCCTCA; GACCCATGGCGAATGCTGCTGCCCCCACGAGCACCCCT CAGAAGCT G
ATTCCCCCGCAGCCAACGGGCCGCCCTTCCCCCECELCCCCTGCCLTCCCACCCGCCGCCTCGCCCETGA
“”CC“C“C AGACCCAGTCCCCCGEECAGCCGEECCCAGCCCGCGCCCATGETGCCACTGCACCAGAAGCA
GAGCCGCATCACCCCCATCCAGAAGCCGLGGGELCCTCGACCLTGT GCAGAT CCTGCAGGAGCGCEAGTAC
AGGCTGCAGGCTCGCATCGCACACCGAATT CAGGAACTTGAAAACCTTCCCGGLTCCCTGGCCEEEEATT
TGCGAACCARLA ﬁCCACCATTGAGCTCA \GGCCCTCAGGCTGCTGAACTTCCAGAGGCAGCTGCGCCAGEA
GGTGETGETGTGCATGCGGAGGGACACAGCGCT GGAGACAGCCCTCAAT GCTAAGGCCTACAAGCGCAGT
ARGCGCCAGTCCCTIGCELE, GGCL“” A"CALMG GAAGCTGGAGAAGCAGCAGAAGATCGAGCAGGAGT
GCAAGCGCCGGCAGAAGCACCAGGAATACCTCAATAGCATTCTCCAGCATGCCAAGGATTTCAAGGAATA
Cﬁ,ng prTCACAGGCAAAA 'CCAGAAGCTGACCAAGGCAGT GGCCACGTACCATGCCAACACGGAG
GGGAG AAGAPAGAGAACGAGCGGAT CGAGAAGGAGCGCATGEGE AG:C¢VMTGCCTC AGATGAGGE
GGC”MAL”fCAA”“TﬂATCuALLA GAAGAAGCACAAGCGCCTGGCCTACCTCTTGCAGCAGACAGACGA
STACGTGGCTAACCTCACGGAGCTEETGCGGCAGCACAAGGCTGCCCAGGTCGCCAAGGAGARA) A
AAANAGAAAAAGARAGAAGGCAGAAAATGCAGAAGGACACGACGCCTGCCATTGGGCCEEGATGGECR
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TGGAC uAGA\,C‘AuCCAuATszu CGACCTCCCGETGAAGGTGATCCACGT GGAGAGTCGGAAGAT CCTCAC
AGGCACAGATGCCCCCARAAGCLGGGLAGCTGGAL :GCg» IGGCTCGAGAT GAACCCGGGGETATGAAGTAGCT
CCGAGGTCTGA IAGTGAAGAAAG”CSCTﬂAGAF” GAGGAAGAGGAGGAGGAGGAAGAGCAGCCGCAGE
CAGCACAGCCTCCCACCCTGCCCET GG, GGACAAbA"”hﬁC [ TCCAGATCCAGACAGCGATGACGTCTC
TVAGGT‘ ACGCGUGGCACATCATTGAGAATGCCAAGCAAGATGTCGE E’ATGAAT VIGGCETGTCCCAG
GCCCTTGCACGTGGECCTGCAGTCCTACTATGCCETGGCCCATGCTETCACTC AGF GTGGACAAGCAGT
CAGCGCTTATGGTCAATGGTGTCCTCAAACAGTACCAGATCARAGETTTGGAGT G TCC GTCCCTGTA
CAACARCAACCTGAACGGCATCCTGGCCGACGAGAT GGGCCTGGGGAACGACCATCCAGACCATCECECTC

ATCACGTACCTCATGGAGCACAAACGCAT CAATGGGCCCTTCCTCAT “TCCMG“ TClCm”T}CGCTGT
CCAACTGGECGTACCAGTTTGACAAGCTGGGCCCCCTCCETGETGAAGGTETCTTACAAGGGATCCCCAGT
AGCAAGACGGGCCTTTETCCCCCAGCTCCGGACTGGGAAGTTCAACGTCTTGCTGACGACGTACCAGTAC
A CACATCCTCGCCAAGATCCGTTGGAAGTACAT GATTGTGGACGAAGGT CACCGECA
TGAAGAACCACCACTGCAAGCTGACGCAGGETGCTCAACACGCACTATGT GGCACCCCGCCECCTGCTGCT
GACGGGCACACCGCTGCAGAACAAGCTTCCCGAGCTCTGGCGCGCTGCTCAACTTCCT GCTGCCCACCATC
TTCAAGAGCTGCAGCACCTTCGAGCAGTGGETTTAACGCACCCTTTGCCATGACCGEGEAAAAGGTGGACT
TGAATGAGGAGGAAACCATTCTCATCATCCGGCGTCTCCACAAAGTGCTGCGGCCCTTCTTGCTCCGACG
ACTCAAGAAGGAAGTCGAGGCCCAGTTGCCCGAARAAGETGGAGTACGTCATCARAGTGCGACATGETCTGCG
CTGCAGCCGAGTGCTCTACCGCCACATGCAGGCCAAGGGCETGCTGCTGACTGATGGCTCCGAGAAGGACA
AGAAGFGCAAAL”‘GC”ACL?;bA CCTGATGAACACCATCATGCAGCTGCGGAAGATCTGCAACCACCT
A ACATCGAGGAGTCCTTTTCCGAGCACTTGGEGTTCACTGGCEECATTGTCCAAGGS

e
e L%
CGAGCCTCGGGETAAATTTGAGCTTCTTGATAGAATTCTTCCCAAACT CCGAGCAACCA

TCC GITCTGCCAAATGACCTCCCTCATGACCATCATGGAAGATTACTTTGCETATCG
e
A -
T
~

TCAGGCTTGATGGAACCACGAAGGCGGAGGACCGELGGCATGCT GCTGAAAACCTTC
TGAGTACTT AT“TT“CT””TLAG AC‘L GECTGGEEEECTCGGCCTGAACCTCC
ACTGTGATCATTTTTGACAGCGACTGGAAT CCTCACCAGCGACCTGCAAGCECAGGACCE
CGGGCAGCAGAACGAGETGCGETGTGE TCCGlCTCTﬁbACCQLﬁAACAbvuTCV \GGAG
VCPﬁCChhMTPCAAGCTCP \CGTGGACCAGAAGGTGATCCAGGCCGGCATGTTCGACT
CCAGCCATGAGCGGCGCGCCTTCCTGCAGGCCATCCTGCAGCACGAGGAGCAGGATGAGAG
CECT zZCAGCACGGGCAGCGGCAGTGCC] GCTTC”““ ACACTGCCCCTCCGCCAGCGGGCETCAAL
GCAGGAGCCACCTCTAAAGGAGCAAGCACGAGGTGCCCGCACCACGAGACCETCAACCAGATGA
.CprQAC,AGCP GAGTTTGATCTGTTCAT GCUVATU\pCbA;GAvFCbACGC\FC CCG
CAACCCCAAGCGGAAGCCGCGLCTCATGGAGGAGGACGAGCTCCCOCTCETGEATCAT CAAGGACGACGCG
GAGGTG GACVbCClG ACCTGTGAGGAGCGAGGAGGAGAAGATGTTCGGCCETGECTCCCGCCACCGCAAGE
AGGTGGACTACAGCGACT CACTCGACGGACGAAGCAGTGGCT CARGAAAATTACAGGAARLGATATCCATGA
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CACAGCCAGCAGTGT GCALCTGCGC"’ACPATTCCA’:(‘U GGCCTTCAGTT ‘C“GL,ACZACC'“GL STCARAAG
GCCATCGAGGAGSGE C”LCC‘T"\’SI—\UGAGA“" GAAG CCGGCAGAAGAAATCATCACGGAAGCGCA
AGCGAGACAGCGACGCCGGCTCCTCCACCCCGACT ,Z‘\CK,A—\&L)\/AF CCGCAGCCGCGACAAGGACGACGAGAG
CRAAGAAGCAGAAGAAGCE! f?GG CGGLCCGCCTGCCGAGAAACTCTCCCCTAACCCACCCAACCT CACCAAG
ARAGATGAAGAAGATTGTGGATG ,C\M GATCAAGTACAAGGACAGCAGCAGTGGACGTCAGCTCAGCGAGE
TCTTCATCCAGUIGCL CTCGCGAAZ GAGCTC’”ICCAGTA’”TAL SAGCTCATCCGCARAGCCCGTGGACTT
CAAGAAGATAAAGGAGCGCATTCG "‘]AJ—\L)LAC‘A‘A GTACCGCAGCCTCAACGACCTAGAGAAGGACGTCATG
CTCCTGTGCCAGAACGCACAGACCTT C]\ACC‘T-’?GAbL}\:rC‘T\LK,CTC}AT‘CTATGF AGACTCCATCGTCTTGC
AGTCGGTCTTCACCAGCETGCGGCAGAARAATCGAGAAGGAGGAT GACAGTGAAGGCGAGGAGAGTGAGGA
2GAGGAAGAGGGCGAGCAGGAAGGCTCCGAATCCGAATCTCG "I’”’“”T”“AAA""'G AGAT CAA TGGC
‘GGAAGGAGAAGGCACS GC—:A’”’”‘"C’””’C—: AGGGCGGCCGGCEECEECCEAGCCEGAGGETCCCGAGCCAAGT
CGGETCGTGAGTGACGATCACAGTGAGGAGGAACAAGAGCGAGCGACCGCTCAGGAAGT GECAGCGAAGAAGA
CTGAGCCCCGACATTC ,"\JAC‘TCT'C'LSA\, \,uAb'\/ CCCTCGTTCCAGAGCTGAGAT GGCATAGGCCTTAGCE
GTAACG sGTAGCAGCAGATCTAGTTTCAGACT T GGAGTAAAACTGTATAAACAAAAGAATCTTCCATATT
TATACAGCAGAGAAGCTGT! GGAC“"TT"" GTGACTGCCCCTGTCCTGGCATCAGTAGCATCTGTAACAGT
ATTAACTGTCTTAAAGAGACGAGAGAGAGAATT CCGAATTGGGGAACACACGATACCTGTTTTTCTTTTCC
GI‘TUC"‘G GCAGTACTGITGCGCCGCAGTTTGGAGTCACTGTAGTTAAGTGTGEATGCATGCTGCGTCACCE
CCACTCCTCCTACTGTATTTTATTGGACAGGTCAGACTCGLCGGEGECCCGECEAGGGTATGTCAGTGT
ACTGGATGTCARACAGTAATAAATTAAACCAACAACAAAACGCACAGCCAARARPAAAAR
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mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 4 (SMARCA4), transcript variant 2 (GenBank
‘Acce&ﬁcnPJQ.NmA 001123844 1)

GGAGAGGCCGCCELGETGCTCAGGGGCAGEGGAGCCEECGAGCGLECGLECAGLGGELGEELGEGETGECE
CGCGTETETGTGAAGGGGGEECEETHGCCEAGGLGEEEGEELGLGLECEECAGGCTTCCLLTC TGGC
GGCGGECEECEGCTTCTTTGTTTCETGAAGAGAAGCGAGACGCCCATTCTGCCCCCGELCCCECECEEAGE

GGCGGEEGAGGCEIIGEEAAGTCGACGGLGCCEECGECTCCTGCETCTCECCOT T TTGCCCAGGCTAGAS

4

TGOAGTGETECEETCATEETTCACTGCAGCT y ARCCTCCTECGACTCAGCAGGAGGCCACTGTCTGCAGE
TCOCGTGAAGATGTCCACTOCAGACCCACCCCTEEGECGGAACTCCTCGECOAGGTCCTTCCCCGEER Cf‘T
GECCCTTCCCOTGGAGCOA -W,TLMC* CTAGCCCGEETCCOTCGCCEEGCTCCGCCCACAGCATCATGS
GECCCAGCCCAGGECCELCCTCAGCAGGACACCOCATCCCCACCCAGEEECCTGCAGEETACCCTCAGGA

CAAC TGC \CCAGATGCACAAGCCCATGGAGT CCATGCAT GAGAAGGGCATGTCGGACGACCCGLGCTAL
ARCCAGATGAAAGGAL “"GGGuhl‘ GCGGTC hCrGGGGL}th‘(""”GG" ATGGGGCCCCCGCCCAGCCCCATEE
ACCALJCZ‘CTCCCF AGGTTACCCCTCGCCCC] CT AGCAT‘“\,CTCTA(‘T\LCALSTT‘C‘C WGCCAG
TGGCCCGETCTTCGEGECCCCAGATGTC TTCCC-":G ,CA\:GA-’?GTG'\J -:k,T‘GCJATfV‘mGCT\:J‘P\,\,CCAG
GC’ CTTGEEECAGCAGAACCGEEGCCCAACCCCATTTAACCAG! afx\,C]A TGCACCAGCTCAGAGCTCAGA
TGGCCTACAAGATGCTGGCCAGGGGGCAGCCCCTCCT ”f‘hCVELLT GCAGATGGCGGTGCAGGGCAA
"GCCCGGEATGCAGCAGCAGATGCCAACGCTACCTCCACCLTCGGTGTCCGCARCAGGACCT
;GCCCTGEGECCCCGECCCEEETCCCGLCCCEGCACCTCCAAATTACAGCAGGCLTCATG
CCCAACATGCCTCCCCCAGGACCOTCGGELGTGCCCCLCEGEGATGCCAGGCCAGCCTCC
SGC\M VCC]\ACCCLTGG CCTGAAGGACCCATGGCGAATCCTGCT GCCCCCACGAGCACCCCTCAG
CCCGCAGCCAACGGGCCELCCTTCCCCCGLGCCCCCTGCCETCCCACCCELCGLCTCG
C”GT\,&TCCLF\CC\J(“‘\ GACCCAGTCCCCLGEGEGCAGCLEGCCCAGCCCGCGCCCATGGTGCCACTGCACCA
GAAGCAGAGCCGCATCACCCCCATCCAGAAGCCGLEEGEECTT ,'LSA\,C‘Cr STCGAGATCCTGCAGGAGCGT
GAGTACAGGCTGCAGGCTCGCATCGCACACCGAATTCAGGAACT TGAAAACCTTCCCLGGTCCCTGECCE
GGGATTTGCGAACCAAAGCGACCA r‘"‘GACCTCF—\AGCCCLTC]\GC\ Laf{‘""TCg C AGGCAGT

CCAGGAGGTGETGETGTGCATGCCEAGGGACACAGCGLTGE AC—:A CA

p

TG
G

0 rw

cT
CCC
CGCAGCAAGCGCCAGTCCCTGCGCGAGGCCCGCATCACTGAGAAGCTG C/"‘\x(_hl‘\‘h\.}(/ﬁf CAGARG?
AGGAGCGCAAGCGCCGECAGAAGCACCAGGAATACCTCAATAGC AT'TCTCC‘A- sCATGCCA AGGATJ.‘T
GATCCGTCACAGGCAAAATCCAGAAGCTGACCAAG G’(,n\:r"[‘ GGCCACGTACCATG
ACGGAGCGGGAGCAGAAGAAAGAGAACGAGCGGATCGAG J\GGZ\ =CGCATGCGGAGGCTCATGGCTC ]J\
ATGAGGAGGGGTACCGCAAGCUTCATCGE ”“f’h(,zkAbA"f‘C—:AC]JAGC‘.”CC“GGC”“"‘AC""‘ CTTGCAGCAGAC
AGACCGAGTACGTGGECTAACCTCACGGAGLTGGTGCEECAGCACAAGGCTGCCCAGGT COGCCAAGGAGAAA
AAGAAGAAARAGAALAAGAAGAAGGCAGAALAT GCAGAAGGACAGACGCCTGCCATTGGELCEGATGGLG
AGCCTCTGGACGAGACCAGCCAGATGAGCGACCTCCCGETGAAGGTGATCCACGET AAGAT
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CCTCACAGGCACAGAT GCCL’”’“ X GGCAGCTGGAGGCCTGGCTCGA L VIGAACCCGGGETATGAA
GTAGCTCCGAGGTCTG. GCTCAGAAGAAGAGGAAGAGGAGGAGCAGGAAGAGCAGC

GGAGAAGAAG xPx.GATTCC C ATCCAGACAGCGATC

AATGCCAAGCAAGATGTCGATGATGAATATGGCGETG
”"CCCF GGCCCTTGCACGTGGCCTGCAGTCC TACT; TGCCGTGGCCCATGCTETCACT GAGAGAGTGGACA
AGCAGTCAGCGCTTATGGTCAATGGTGTCCTCARACAGTACCAGATCARAGGTTTGGAGTCGCTGETGTC
CCTGTACAACAACARACCTGAACGGCATCCTGGCCGACCAGATGGGUCTGGGCAAGACCATCCAGACCATLC

AGGCAGCACAGC JT(,
.

TCTGAGGTGGACGCGCGE ,A\,

-m,GL,TC \TCACGTACCTCATGGAGCACAAACGCATCAATGGGCCCTTCCTCATCATCGTGCCTCTCTCAA
CGCTGTCCAACT GGGCETACCGAGTTTGACAAGTGGGCCCCCTCCEGTGETGAAGGETETC ’TTACA’\ GGGATC
"““CH’Y‘ GCAAGACGGGCCTTTGTCCCCCAGCTCCGGAGTEGCGAAGTTCAACGTCTTGCTGACGACGETALC

GAGTACATCATCAAAGACAAGCACATCCTCGCCAAGAT CCGTTGGAAGTACAT GA T'i"GTGGA GAAGGTC
ACCGCATGAAGAACCACLCACL ‘“"’”L” AGCTGACGCAGGTGCTCAACACGCACTATGTGGCACCCCGLLECCT
GCTGCTGACGGGCACACCGCTGCAGAACAAGCTTCCCGAGCTCTGGGLECTGCTCAACTTCCTGCTGCCC
ACCATCTTCAAGAGCT GCAGCACCTTCGAGCAGCTGETTTAACGCACCCTTTGCCAT GACCGEGGARAAAGE
TEGL ”“f’l‘(aﬂfffC"f’C-xh""AA WCCATTCTCATCATCCGGCGTCTCCACAAAGTGCT C’SGC”“TT’”'“"‘GC'
CCGACGACT CAAGAAGGAAGTCGAGGCCCAGTTGCCCGARAAAGGTGGAGCTACGTCAT CAAGTGCGACAT
TCTGCGECTGCAGCEAGTGCTC '?‘AC"’ CCACATGCAGGCCAAGGGLGTGCTGCTEACTGA IGCC‘T""’D—\UA
AGGACAAGAAGGGCAAAGGCGGCACCAAGACCCTGATGAACACCATCATGCAGCTG
CCACCCCTACATGTTCCAGCACATCGAGGAGTCCTTTTCCGAGCACTTGG :GTTCA’””‘GGCGGCATTGTC
CAAGGGCTGGACCTGTACCGAGCCTCGGGTAAATTTGAGCTTCTTGATAGAATTCTTCCCARACTCCGAG
CAACCAACCACAAAGTCGCTGCTGTTCTGCCARATGACCTCCCTCATGACCAT CATGGAAGATTACTTTGC
GTATCGCGGOTTTAAATACCTCAGGLTTGATGCGAACCACCGAAGGCGGAGGACCGGGECATGCTGETGAAA
ACCTTCAACGAGCCCGECTCTGAGTACTTCATCTTCCTGCTCAGCACCLGEGETGGEEEECTCEEECTGA
ACCTCCAGTCGGCAGACACTGETGAT CATTTTTGACAGCGACTGGAAT CCTCACCAGGACCTGCARAGCGCA

GGACCGAGCCCACCGCATCGEECAGCAGAACGA "SGr GCGTGTGCTCCGCCTCTGCACCGTCAACAGCGTG

-]

GGAAGATCTGCAA

f)

GAGGAGAAGATCCTAGCTGCAGCCA &GT ACAAGCTCAACGTGGACCAGAAGGTGATCCAGGCCGGCATGT
TCGACCAGAAGTCCTCCAGCCATGAGCGELGCGCCTTCCTGCAGELCAT CCTGEAGCACGAGGAGCAGGA
TGAGAGCAGACACTGCAG CA\J\:GC\J&G’L,'L}\:rf‘z\- STGCCAGCTTCGCCCACACTGCCCCTCCGCCAGCEGEE
GTCAACCCCGACTTGGAGGAGCCACCT CTAAAGGAGGAAGACGAGETGCCCCGACGACGAGACCGETCAACT
AGATGATCGCCCGGCACGAGGAGGAGTTTGATCTGTT CATGCGCATGCGACCTGGACCGCAGGCGCGAGGA

GGCCCGCAACCCCAAGCGGAAGCCGLGCCTCATGGAGGAGCGACGAGCTCCCCTCGTGGAT CATCAAGGAL
GACGCGGAGGETGGAGCEECTGACCTGTGAGGAGGAGGAGCAGAAGAT GTTCL ‘vGC GTGGCTCCCELCACT
GCAAGGAGGTGGACTACAGCGACTCACTGACGGAGAAGCAGT GGCTCAAGGCCAT CGAGGAGGGCACGCT
GGAGGAGAT CGAAGAGGAGETCCGGCAGAAGARARATCATCACGGAAGCGCAAG CGACACP =CGACGCCGEC

N

TCC 'CCACCCCGACCACCAGCACCCGCAGCCGUGACAAGGACGACGAGAGCAAGAAGCAGAAGAAGCGCE
GGCGECCGCCTGCCCAGARACTCTCCCCTAACCCACCCAACCTCACCAAGRAAG ATLAJJJJA"”‘AT'“""'GC
‘I"” CETGATCAAGTACARAGGACAGCAGCAGTGGACGTCAGCT CAGCGAGGTCTTCATCCAGCTGCCCTCE
CGAAAGGAGCTGCCCGAGTACTACGAGCTCATCCGCAAGCCCGTGGACT T CAAGAAGATAAAGGAGCGCA
TTCGCAACCACAAGTACCGCAGCCTCAACGACCTAGAGAAGGACGTCATGCTCCTETGCC AGA’\ CGCACA
GACCTTCAACCTGGAGGGCTCCCTGATCTATGAAGACTCCATCGTCTTCGCAGT CGGETCTTCACCAGCGT G
CGGCAL AAHATCuAbA"”Gh’:" TGACAGTGAAGGCGAGGAGAGT GAGCAGGAGGAAGAGGGCGAGGAGE
AAGGCTCCGAATCCGAATCTCGGTC f“G’l"JZAJ—\J—\d'T‘CrA‘AuA"C_}’—\LA( CTTGGECCGGAAGGAGAAGGCACAGGA
CCGGCTG vxx-rGf‘vCGGC\Aer GGCGECCGAGCCCAGGETCCCGAGCCAAGCCGETCGTGAGTGACGATGAC
\GTGAGGAGGAACAAGAGGAGGACCGCTCAGCGAAGTGGCAGCGAAGAAGACTGAGCCCCCGACATTCCAGT
’”"‘CC”’C C’S:A -CCCCTCGTTCCAGAGCTGAGATGGCATAGGCCTTAGCAGTAACGGGTAGCAGCAGAT
AGTTTCAGACTTGCAGTAAAACTGTATAAACARLAGAATCTTCCATATTTATACAGCAGAGAA GCTGTA
"GAC"‘ l"l‘“"”T ACTGGCCCTETCCTGGCATCAGTAGCATCTGCTAACAGCATTAACTGTCTTAAAGAGAG
AGAGAGAGAATTCCGAATTGGGGAACACACGATACCTGTTTTTCTTTTCCGTTGCTGGCAGTACTGTTGC
GCCGCAGTTTGGAGTCACTGTAGTTAAGT GTGGATGCATGTGCGTCACCETCCACTCCTCCTACTGTATT
TTATTGGACAGGT CAGACTCGCCGEEGGCCCEECCAGGGTATGT CAGTETCACTGCGATGTCAAACAGTAA
TAAATTAAACCAACAACAAAACGCACAGCCAAAARNRAADLD

I [4

3

3

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 4 (SMARCAA4), transcript variant 4 (GenBank
Accession No. NM_001128845.1)
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ATGTCCACTCCAGACCCACCCUTGEGECGEAACTCCTCGECCAGETCCTTCCCOGGGCCCTEGCCC
CTGGAGCCATGOTGEGCCOTAGCCCEGETCCCTCGOCEGECTCOGCCCACAGCATGATCEGECCCAGCCS
AGGGCCGCCOTCAGCAGGACACCCCATCCCCACCOAGGGECOTGGAGCETACCCTCAGGACAACATECAC
CAGATGCACAAGCCCATEGAGTCCATGCATCGACAAGGGCATETCGGACEAL CG,CCTACAACCAVLTG?
AAGGAATGEEGATGCCETCAGGEEELCATGCTEEGATGGEECCCCCGCCOAGCCCCATEGACCAGCALTC
CCAAGETTACCCCTCGCOCCTGEETGGCTCTGAGCATG CLM””AGTCC“”TT““A.CCACTGGCCCGTCT
TCGGEECCCCAGATGTCTTCCEGGCCAGGAGGTGCCCCGCTGCATGETGCTCACCCCCAGECOTTGEGEE

!

A ;’CZ‘quZ‘C\, ;GGGCCCAACCCCATTTAACCAGAACCAGCTGCACCAGCTCAGAGCTCAGATCATGGCCTA
CAAGATGCTGGCCAGGGGGCAGT CCTCCCLCT\,CCACC GCAGATGGCGETGCAGGGCAAGCGGCCGATG
cce ""S TGCAGCAGCAGATGCCAACGCTACCTCCACCCTCG ”CTCCGCA, CAGGACCCGGCCOTGGCT
CTGGCCCTGEGCCCCGECCCGEETCCCGGCCCGECACCT LLHAAT'“ AGCAGGCCTCATGGTATCGEGAGE
GCCCAACATGCCTCCCCCAGGACCCTCGGECGTE rC\_‘,CCCCGGGA“"’”LL/AGGC’JZ—\GC’""‘C‘C‘I" GAGGGCCT

CCCAAG :’K;'\:TGGCK,T‘;]\'\]\G,IXK,C/'(;]\'\TGGCG}\!]\'&T\?C‘T‘JK,T‘L)"\:CC‘C ACGAGCACCCCTCAGAAGCTGATTC
CCCCGCAGCCAACGGGCCGCCCTTCCCCCGCGCCCCCTGCCGTCCCACCCGCCGCCTCGCCOGT GATGCC
ACCGCAGACCCAGTCCCCCGEGCAGLCGECCCAGCCUGCGCCCATGGTGCCACTGCACCAGAAGCAGAGC
CGCATCACCCCCATCCAGAAGCCGLGGGEECCTCGACCCTGTIGGAGAT CCTGCAGGAGCGCCGAGTACAGGC
TGCAGGCTCGCATCGCACACCGAATTCAGGAACTTCAAAACCTTCCCGGETCCOTGGCCGEEGEATTTGCE
AACCAAAGCGACCATTGAGCTCAAGGCCCTCAGGCTGCTGAACTTCCAGAGGCAGCTGCGCCAGGAGGTG
'GGT zTGCZ\TGCGGZ\mu SACACAGCGCTGGAGACAGCCCTCAATGCTAAGGCCTACAAGCGCAGCAAGT
CAGTCCCTGCGCGAGGCCCGCATCACT GAGAAGCT GGAGAAGCAGCAGAAGATC A.C—:C; \GGAGCGCAA
GCCGGCAGAAGCACCAGGAATACCT CAATAGCATTCTCCAGCAT GCCAAGGATTTCAAGGAATATCAC
SATCCGTCACAGGCAAAATCCAGAAGCTCACCAAGGCAGTGGCCACGTACCATGCCAACACGGAGCGE
GCAGAAGAAAGAGAACGAGCGGATCGAGAAGGAGCGCATCCGGAGGUT CATGGCTCAAGAT GAGGAGGG
GTA CGCAAGCTCATCGACCAGAAGAAGGACAAGCGCCTGGCCTACCTCTTGCAGCAGACAGA ,GAGTAC
GTGGCTAACCTCACGGAGCTGETGCGGCAGCACAAGGCTGCCCAGGTCGCCAAGGAGARAAANGARGCANAA
AGAAAANGAAGAAGGCAGAAAATGCAGAAGGA CA(J \CGCCTGCCATTGGGCCEEATGGCCAGCCTCTGGA
CGAGACCAGCCAGATGAGCGACCTCCCGET (_rf‘\‘ GTGATCCACGTGGAGAGTGGGAAGATCCTCACAGGLE
ACACATGCCCCCAAAGCCGGGCAGCTGCGAGGCCT GG'\JTC‘CAuATGAZ—\CCK,C'GC}\:rTz\TGAAu AGCTCCGA
GGTCTGATAGTGAAGARAAGTGGC TC]\GAA\:; AGAGGAAGAGGAGGAGE F\CC AAGAGCAGCCGCAGGCAGC
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ACAGCCTCCCACCCTGCCCET GGAGGAGARAGAAGAAGA TT”““ACZW' AGACAGCGATGACGTCTCTGAG
GTGGA \’“‘GCG GGCACATCATTGAGAATGCCAAGCAAGA 'I‘C""“C—:""’"SA GAATATGGCGTGTCCCAGGCCT
TTGCACGTGGCCTGCAGTCCTACTATGCCGTGGCCCATGCTGTCACTGAGAGAGTGCGACAAGCAGT CAGT
GCTTATGGTCAATGGTGTCCTCAAACAGTACCAGATCARAAGGTTTGCGAGT GGCTGGTGTCCCTGTACAAC
ARCAACCTGAACGGCATCCTGGCCGACGAGAT GGGCOTGGGEEAAGACCAT CCAGACCATCGCGCTCATCA

COTACCTCATGGAGCACAAACGCATCAATGGGCCCTTCCTCATCATCGTGCCTCTCTCAACGCTGTCCAA
CTGGGCETACGAGTTTCACAAGT GEGCCCCCT Lo TGETGARGGTGTCTTACAAGGEATCCCCAGTAGCA
A OACGGECCTTTGT OO CAGCTCOGGAGT GEEAAGTTCACGTCTTGOT GACGACGTACGAGT ACATCA
TCAAAGACAAGCACATCCTCECCARGATCCGTTGCAAGTACATCATTGTGCACGAAGGTCACCGCATGAA
GAACCALCACTGCAAGCTGACGE muTCV¢V§KCXCCCPCTATGTGGCACCCCG(CGCCTCCTGC“GACG
GGCACACCGOT GOAGAACAAGCTTCCCEAGCTCTGEENECTGCT CAACTTCCT BOTGCCCACCATCTTCA
AGAGCTGCAGCACCTTCCAGCAGTGETTTAACGCACCCTTTGCCATGACCGGEGAAAAGGTGGACCTGAA
TGAGGAGGAAACCATTCTCAT CATCCGGOGTCTCCACAAAGTGCTGCEECCCTTCTTGOTCCGACGACTE
AAGRAGGAAGTCGAGGCCCAGTTECCCGARAACETGGAGTAL FTbATCAAF GCGACATETCTGCECTGE
A CGAGTGCTOTACCGCOACATGCAGGCCARGEECGTGCTECTGACTGATEECTCCEAGARGGACARGAR
CAAAGGCGGCACCARGACCCT GATGAACACCATCATGCAGCTG CGGAAG CTGOAACCACCCOTAC
[GTTCCAGCACATCEAGGAGTCCTTTTCCOAGCACTTGEGETTCACTGECGECATT GTCCARGEELTGE
CTGTACCGAGCOTCEEETAMAT TTCAGCTTCTTGCATAGAATTCTTCCCAAACTCCGAGCARCCAACCA
ETECTGCTETTOTGCCAARTGACCTCOCTCATGALCATCAT GEARGATTACTTTGCETATCGCGGE
AAfTACCTCAGGCTTGATGGAACCACGPﬂGGJGGAGFACJCvaFCﬁ“GCTG(TGAAAACLTTCAACG
CCGGCTCTGAGTACTTCATCTTCCTGCTCAGCACCCGGECT BEEGGECTCEECCTGAACCTCCAGTE
GACACTGTGAT CATTTT TGACAGCEACT GEARTCCTCACCAGGACCTGCAAGCECAGGACCEAGCE
CGCATCGGGCAGCAGAACGAGETGOGTETGCTCCECCTCTGCACCET CAACAGCET GGAGGAGAAGA
CTAGCTGCAGCCAAGTACAAGCT CAACGTGEACCAGAAGGTGATCCAGGCCGGCATGTTCGACCAGAR
CACCVRHGA,vaFCGCGCVATCCTGCA:PCCATCVAJ SAGCACGAGGAGCAGGATGAGEAGGAR
GTGCCCEACGACGAGACCETCAACCAGATGATCGCCCGGCACCAGGAGCASTTTGATCTGTTCA
ATGEACCTEGACCBCAGGOECEAGEAGECCCECAACCCCAAGCEEAAGCCEOECCTCATEEAGGA
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GGACGAGCTCCCCTCGTGGAT CATCAAGGACGACGCGLAGETGGAGC ~GCTG}k CCTGTGAGGAGCAGGAG
TCGGCCETGGCTCCCECCACCGLAAGGA / "f“l‘ AL GL;}AG_}’—\LAGC

GAGAAGATGET

AGTGGCTCAAGACCCTCGAAGGCCATCGAGGAGEGCACGCTGGAG
GAAATCAT CACGGAAGCGCAAGCGAGACAGCGACGCCGGCTCCTCCACCE 3 F C CACCA m,]\CC'\,'\:'\,] (”C
CGCGES \C’AhvGACGACCAGA CAAGAAGCAGAAGAAGCGLGEGLGGCCGCCTGCCGAGAAACTCTCCCCTA

ACCCACCCAACCTCACCARGAAGAT GAAGAAGAT TGTGGAT SCCETGAT CAAGTACARGGACAGCAGCAG
T OOACETCAGCTCAGCEAGGTCTTCATCCAGOT GOCCTCaCCARAGCAGCTGCCCEAGTACTACCAGCTC

ATCCGCAAGCCCETGGACTTCAAGAAGATALA -"vGAGCA;rC‘Ai TCGCAACC /SC]\V'\\:rTI\\fK,GK,j"\\:rc CTCAACG
A CCTAGAC!\J\GCACGTC]\TC\,¢LCr‘ GTGCCAGAACGCACAGACCTTCAACCTGGAGGGCTCCCTGATCTA
TGAAGACTCCATCGTCTTGCAGTCGETCTTCY ”“f’h(,’”"" C‘.”C-:C“ GAAAATCGAGAAGGAGGATGS

AC

GAAGGCGAGGAGAGTGAGGAGGAGGAAGAGGGCGAGGAGGAAGGCTCCCGAATCCGAATCT CGGTCCET L‘ \
AAGTGAAGATCAAGCTTEGCCGCAAGGAGAAGECACAGGACCGEGCTGAAGGGLGGCLEELEECEELLGA
CCGAGGGTCCC CAG CCAAGCCGGTCETGAGTGACGATGACAGT GAGGAGGAACAAGAGGAGGACCET]
GGAAGTGGCAGCGAAGARAGACTGAGCCCCGACATTCCAGT CTL“/“\,C,’CCCC':uA =CCCCTCGETTCCAGAGCTG
AGA”GGCATAGG l”l’AGC \GTAACGGGTAGCAGCAG A.l’C'“ [CAGACTTGGAGTAAAACTGTATAA
ACAAAAGAAT “T""“C“ TATTTATACAGCAGAGAAGCTGTA l"l"“""C A f’l‘C"’JCC""”‘TL""”GGCH
TCAGTAGCATCTGETAACAGCATTAACTGTCTTARAGAGAGAGAGAGAGAATTCCGAATTGEGEGAACACA
GATACCTGTTTTTCTTTTCCETTGCTGGCAGTACTGTTGCGCCGCAGTTTGGAGTCACTGTAGTTAA GTC}
TGGATGCATGTGCGTCACCGTCCACT CCTCLTT\CTGTATTTT‘Z"Ti GGACAGGTCAGACTCGCCGGEEEGCT
GGCGAGGGETATGTCAGTGTCACTGGAT GTCAAACAGTAATAAATTARAACCARACAACARAACGCACAGCT

ARAAADDAR

') I>‘ (I)

(@)

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 4 (SMARCAA4), transcript variant 5 (GenBank

Accession No. NM 001128846.1)

TGTCCACTCCAGA LL;\.,ACL”‘NF‘ -GGCGGAACTCCTCGGCCAGGTCCTTCCCCGGECCCT GG

CTGGAGCCATGCTGGGCCCTAGCCCEGGTCCCTCGCCGEGLTCCGCCCACAGCATGATG (‘v"iGbk/ AGCCC
AGGGCCGCCCTCAGCAGCGACACCCCATCCCCACCCAGGGGLUTGGAGGETACCCTCAGGACAACATGCALC
CAGATGCACAAGCCCATGGAGT CCATGCATGAGAAGGGCATGTCGGACCGACCCGCGUTACAACCAGATGA

TR

ARGGAATGGGGATGCGETCAGGGGGLCATGCTGEGATGGGGCCCCLGCLCAGCCCCATGGACCAGCACTC
CCRAAGGTTACCCCTCGCCCCTGGET GGCTCTGAGCATGCCTCTAGTCCAGTTCCAGCCAGTGGCCCETCT
TCOCGGEGECCCCAGATGTCTTCCEGGCCAGEAGGTGCCLLGCTGGATEGTGCTGACCCCCAGELCTTGGEEE
AGCAGAACCGGGGCCCAACCCCATTTAACCAGAACCAGCTGCACCAGCT CAGAGCTCAGAT CATGGCCTA
CAAGATGCTGGCCAGGGGGCAGCCCCTCCCCGACCACCTGCAGAT GGCGET GCAGGLGCAAGCGGCCGATG
CCCGGGATGCAGCAGCAGATGCCAACGCTACCTCCACCCTCGET GTCCGCAACAGGACCCGECCCTGEGCT
TGGCCCTGEGECCCCGGCCCEEETCCCGGECLC GCAC’”"‘CCAAAT'“ALACCACC\"C’I”“A.‘l’(,""' TGGGAGS
GCCCAACATGCCTCCCCCAGGACCCTCGGECGTECCCCCCEEGATGCCAGGCCAGCCTCCTGCAGGGCLT
CCCAAGCCCTGGCCTGAAGGACCCATGGCGAATGCT 4CTGCCCCCACLV\GC‘A\NC CTCAGAAGCTGATTC
CCC‘ GCAGCCAACGGGCCGCCCTTCCCCCGCGLCCCCTGCCETCCCACCCGCCGCOTCG \—CGT\J/"\LGP\—
ACCGCAGACCCAGTCCCCCGGECAGCCGGLCCAGCCCGCGCCCATGGET GCCACTGCACCAGAAGCAGAGC
CGCATCA C\’“‘C” VTCCAGAAGCCGCGE GCC”C’SAL’”“TC'“GGA =AT CTGCAGC—:A’U‘GCGAGTAC \GGC
TGCAGGCTCGCATCGCACACCGAATTCAGGAACTTCAAAACCTTCCCGGETCCOTGGCCGEEGEATTTGCE
VACCAAAGCGACCATTGAGCTCAAGGCCLT CAGGCTGCTGAACTTCCAGAGGCAGCTGCGLCAGGAGGTG
A GGTGETGCATGCGGAGGGACACAGCGCET \:er\- SACAGCCCTCAATGCTAAGGCCTACAAGCGCAGCAAGT
>CCAGTCCOTGCGCGAGGCCCGCATCACT GAGAAGCT GGAGAAGCAGCAGAAGAT CGAGCAGGAGCGCAA
-CGCCGGCAGAAGCACCAGGAATACCTCAATAGCATTCTCCAGCATGCCAAGGATTTCAAGGAATATCAC
Al

(1

~

ATCCCTCACAGGCAAAATCCACAAGCTGACCAAGGCAGTEGCCCACGTACCATGCCAACACCGAGCEESE
AGCAGAAGANAGAGAACGAGCGGATCGAGAAGGAGCGCATGCGEAGGCTCATGGCT CGAAGAT GAGCEAGEE
GTACCGCAAGCTCATCCGACCAGAAGAAGCGACAAGCGCCTCGCCTACCTCTTGCAGCAGACAGACGAGTALC
GTGGECT LaACCTCACGGAGCTGGTC\,JF” CAGCACAAGGCTGCCCAGGETCGCCAAGGAGAAAAAGANGARAAA
\AGAAGGCAS AAHAl‘LvaA AGGACAGACGCCTECCATTGEECCEEATGECGAGCCTCTGGA
{ LCJ—\GATG“ CGACCTCCCGETGAAGGTEATCCACGTEGAGAGTGEGCAAGATCCTCACAGGC
(“C CA: Z‘f‘v\,k,GG‘C} N\“ GGA\ GCCTGGCTCGAGATCGAACCCGGEETATGAAGTAGCTCCGA
CAGCCGCA

:I> G“ G) C-) "*

AAGAGCAAGAGGAGGAGGAGGAAGAG >CAGC
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CTCCCACCCTGCCCG
GCGLGGCACATCAT
GTGGCCTGCAGTCC
GCTTATGGTCAATGGTGTCCT
ARCARCCTGAACGGCATCCT

CGTACCTCATGGAGCACAR

CTGGGECGTAC Gﬁd’T‘l"l‘"]ALﬁn T GGGECCC CCTCCGTEGETGAAGG
AGACGGGCCTTTGTCCCCCA

TCAAAGACA AGCACA ‘CCTC

f

GGCACACCGCTGCAGAACA
AGAGCTGCAGCACCTTCGAG
TGAGGAGGAAACCATTCTCA
ARGARGGAAGTCGAGGCCCA
AGCGAGTGCTCTACCGCCAC

h
GEGCAAAGGLGGCACCARGA
-

T
TTT

CTGAGTA
"GTGATC
SCATCGGE
CTGCAGCCAAGTAC
TCCAGCCATGAGCGGC
GKCG}"\.G T"’”‘LLGACG‘ GA

()]
hQ
L2z
i
®
i

IS

55

)

\

-vuAL,\JAG TC /kJQJTC‘GTG A

GAGAAGATGTTCGGCCGETGE
AGTGGCTCAAGACCCTG AAC
GAAAT CATCACGGAAGCGC

’\A( GACAAGGACE ]ALUAG/J‘
ACCCACCCAACCTCACCAAG
AC T CAGCTCAGCGAGGTCTT

CGCAAGCCCGTGGACTT CAA

TAGAGAAGGACGTCATGCTC

AGACTCCATCCTCTITGCAGTCGGETCTTCACCAGCGTGLGGCA Gj—\AAAT"‘«’Jr\L:nhCrCAubA'l
GGCGAGGAGAGT GAGGAGGAGGAAL ~AGGL}CG AGGAGGAAGGCTCCGAATCCCGAATCTCGET
TGAAGATCAAGCTTGGCCGCAAGGAGAAGGCACAGGACCEGUTGRAAGEELGGLCGECEGLEE

AGGGTCCCGAGCCAAGCLGE

AGTGGCAGCGAAGAAGACTGA

TEGECATAGGCCTTAGCAGTAACGGETAGCAGCAGATETAG

AARGAATCTTCCATATTTAT
GTAGCATCTGTAACAGCATT
ACCTGTTTTTCTTTTCCGTT
A "GCATGTECGTCACCETCCA

GAGGETATGTCAGTGTCACT
AAAAAA

oTNe
\CC

GC
TACCTCAGGCTTGA
o

/_‘\

AGCAGAACGAGGETGC

TGGAGGAGARGAAGAAGATTCCAGAT CCAGACAGCGATGACSTCTCTGAL
m“ﬁuﬁhIP““AﬁGCAAJ;T TCGATGATGARTATGGCETGTCCCAGECCS

TACTATGCCGTGGCCCA
TCAAACAGTACCAGATCAAAGS
Cf"

ACGC “'“’*AA"'”‘GCC\"CT TCCTCA

TGCTGTCACTGAGAG
5T]

GCCGACGAGATGGGCCTGGEGAA

Xt

TGGAGTGG —‘GC""GTC

GACCATC ACCATC
CA“CCM”“LE TL””AA
CTCTTACAAGGGATC

AGTGGACA

AGCAGTCAGC
CCTGTACARC

GCGCTCATCA
CGCTGTCCAR
CCCAGCRGCA

GCTCC CG xG’LGCulsAG""'“C VACGTCTTGCTGACGACGTACCGAGTACATCA
GCCAAGATCCGETTGGAAGTACAT GATTGTGGACGAAGGT CACCGCATGAA

GAAC CACCACTGCAAGCTGACGCAGGTGCTCAACACGCACTATGTGGCACCCCGCCECCT

AAGCTTCCCGAGCTCTGGGCGCTGCTCAACTTCCTGCTCGCCCACCATC

SOOR

C]AGT"CTT“'ZAJ—\L/GC CCCTTTGCCATGACCGGGGAAAAGET

CATCCGGCGETCTCCACAAAGTG

-]

Gi TGCCCEAAAAGGTGEGAGTACG]
TGCAGGCCAAGGGCGTGCTGCTCGACTGATGGCTCCCAGAA
CCCTGATGAACACCATCATGCA

7
A

TGCTGTTCTGCCARATGACCT CCCTCATGACCATC

CTGCGGCCCTTCTTGCT
‘CATCAAGTGCGACATG

GCTGCGE AACP"\"’CT""AA

SCACATCGAGCGAGTCCTTTTCCGAGCACTTGGGGTTCACTGGCGGCATTGTC
CGAGCCTCGGETAAATTTGAGCTTCTTGATAGAATTCTTCCCAAACTCCGAG

ATGGAAGATTACTTTGC

} f

GCTGCTGACG
TTCA
TGGACCTGAA
CCGACGACTC
TCTGCGCTGEC
AGGACARGAA
CCACCCCTAC

AAG J’J”II‘U\J
\/AZ CAACCA

GTAT k»wCGC C

TGGAACCACGAAGGCGGAGGACCGGGGCATGCTGCTGARAACCTTCAACG
ST GGGEEECTCGGCCTGAACCTCCAGTC

TTGACAGCLE Z—\CTuuhA”""C CACCAGCGACCTGCAAGCGCAGGACCGAGCC

CATCTTCCTECTCAGCACCCGES

[GTGCTCCGCCTC

T

GCACCGTCAACAGCGET

AAGCTCAACGTGCACCAGAAGGETGATCCAGGCCGGCATE]
GCGCCTTCCTGCAGGCCATCCTGCAGCACGAGCAGCAGGS
CGGCACGAGGAGGAGTTT
AGGCGCCAGGAGGCCCECAACCCCAAGC "‘GAAGC(‘C’J’”LC
GAGCGGCTGACCTGTGAGGAGGAGGAG

SACCGTCAACCAGATGATCGCC

TCATCAAGGACGACGCGGAGET

CTL CG ,CAUJ:CT :GAGGTG

CC A f‘hCAGCCAC C—:CCGGCTC
"]—\}\_GAAG CAGAAGAAGCGCGEE
ALAGATGAAG ~AAL>A TGTGGATG

‘CATCCAGCTGCCCTCGCGARA

ACTZ AGCGACTCACTG
AGGAGATCGAAGAGGAGGT

CTCCACCCCGACCACCAG

CGTGATCAAGTACAAGG
GAGCTGCCCGAGTACTA

GAAGA"‘AA A f‘C—:h"3x’”‘(JC VITCGCAACCACAAGTACCGCA 3”
CTGTGCCAGAACGCACAGACCTTCAACCT GGAGGGCT

CcC
TCGTGAGT GACGATGACAGTGAGGAGGAACAAGAGCGAGGACCGCTC
GCC”“.CGACKTTC‘.CAGTCT GACCCCGAGCCCCTCG G

AC ;\vaGA' ~AAL>"\JT(‘TAG SACT

"TC
G

"CCA
(‘ \SAC (_r (_,‘A;f‘ ] ‘1—\_1“&_/‘1_/1(‘

TTTGTGACTGGCCITET

GGCCGCOTGCCGAGARAS
m

AGGAGAAGE
"TCGACCAGAA
\TGAGGAGGAA
GATCTGTTCA
TCATGGAGGA

~
A\, GGAGAAGC

TCCGGCAGAA

ACAG \/f-\\:rr[‘ Gk}
\CGAGCTCATC
CTCAACGACC
CTGATCTATGA
GACAGTGAA
TCCGTCAAAG
sCCG
AGGA
CTGAGA
ATAAACA
CCTGGCAT CA

lerNe
Slall LA

\SA

bgey

AACTGTCTTAAAGAGAGAGAGAGAGAATTCCGAATT GGG /\7\CA\J\\,J
GCTGGCAGTACTGTTGCGCCGCAGTTTGGAGTCACTGTAGT G
ACTCCTCCTACTGTATTTTATTGCGACAGGTCAGACTCGCCEEEG GC “‘C
TGGATGTCAAACAGTAATAAATTAAACCARCAACAAAACGCACAGT /i\}\n

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator

of chromatin, subfamily a, member 4 (SMARCA4), transcript variant 6 (GenBank
Accs&ﬁonlﬁo.B@Am601128847&)

ATGTCCACTCCAGACCCACC

CCTGGGCGGAACTCCTCGGCCAG

CTCCTTCCCCGGGTCCT

GGCCCTTCCC
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”“”’C—:CNSCCATGC“"GC CTAGCCCGGETCCCTCGCCEGECTCCGLCCACAGCATGATGGGGCCCAGCCT

AGGGCCGCCOTCAG Lr\"«thu CCCATCCCCACCCAGGGGLLTGGAGGETACCCTCAGGACAACATGCAC
CAGATGCACAAGCCCATGGAGT CCATGCATGAGAAGGGCATGTCGGACCGACCCGCGUTACAACCAGATGA
ARGGAATGGGGATGCGETCAGGGGGLCATGCTGEGATGGGGCCCCLGCLCAGCCCCATGGACCAGCACTC
CCAAGGTTACCCCTCGCCCCTGGETGGCTCTGAGCATGCCTCTAGT CCAGTTCCAGCCAGTGGCCCGTCT
TCGGGGCCCCAGATGTCTTCCGGGLCAGGAGGT GCCCCGLTGGATGCTGCTGACCCCCAGGLCTTGEGEL
AGCAGAACCGGGECCCAACCCCATTTAACCAGAACCAGCTGCACCAGCTCAGAGCTCAGATCATGGCCTA

CAAGATGCTGGCCAGGGGGCAGCCCCT Z'CC GACCACCTGCAGATGGCGETGCAGGGCAAGCGGCCGATG
CCCGGGATGCAGCAGCAGAT GCCAACGCT C TCCACCCTCGG CTLCGC}»&CAJ‘?\,CCCCG CTGGCC
CTGGCCCTGEGCCCCGECCCGEETCCCG CCCCGCAL’”"'CCHAAT'“ AGCAGGCCTCATGGTATCGEGAGE

GCCCARCATGCCTCCCCCAGEACCCTCEEGCETEC CCCLGGGAMSCCAGGCvaL TCCTGEAGGECCT
COCAAGCCCTGEOCTGAAGGACCCATGGCEAAT GOTGCTGCCCOCACGAGCACCCCTCAGAAGCTGATTS
COCCGCAGCOA CGGGCCGupCTTCCCCCGlGCCFC“ﬂGCC\TCbplCCCGuCGlCTvGuQCGTJA“GCC
AVVE'AGACCV GTCCOCOGEECARCIGGECCCAGCCCGCECCCATGETECCACTGCACCAGARAGCAGAG

CBOATCACCOCCATCOABAAGCCGOEGGECCTCAACCCTGTGEAGATCOTGCA GGACVGC AGTACAGGC
TGCAGS T“"“A31GCACALﬂﬂhﬁmmc \GCAACTTGAARACCTTCCCGEETCCCTGECCGEECATTTECE
AACCAAAGCGACCATTGAGCTCAAGGCCCTCAGGCTGCTGAACTTCCABAGGCAGCTECGCCAGGAGGTS
CTSGT\TCbATbC\GAuu;AMAFATCGCJc-AuACAuCFCT CAATGCTAAGGCCTACAAGCGCAGCAAGE
GCCAGTOCCTGOECBAGGCCOGCATCACT GAGAAGCTEGAGAAGCAGCACAAGATCGAGCAGGAGCGCAA
GCGCCBECAGAAGCACCAGGARTACCTCARTAGCATTCTCCAGCAT GCCAAGGATTTCARGHAATATCAC
AGATCCOTCACAGGCAAAAT CCAGAAGCT GACCAAGECAGTGGCCACGTACCATGCCAACACGGAGCGGS

AGCAGAAGAAAGAGAACGAGCGCATCGAGAAGCGAGCGCATGCGGAGGCTCAT GGCTCAAGAT CGAGGAGES
GTACCGCAAGCTCATCCACCAGAACGAAGGACAAGCGCCTGGCCTACCT CTTGCAGCAGACAGACGCAGTAC
\:TPCCT‘Z\, VCCTCACGGAGCTGETGCGGECAGCACAAG GCTCCCV GGTCCCV AAGGAGAAARAGAAGALDA

\GARAAAGARGAAGGCAGAAAATGCAGARA f‘C—:ACKGAC”‘CC“’

TGGGCCEEATGGCGAGCCTCTGGA

C sAGACCAGCCAGATGAGCGACCTCCCGETGAAGGTGATCC G'E’GG]‘GASIC”G}MA'::Ar CCTCACAGGC
ACAGATGCCCC CAAAJ’J"GG’"”‘J’J'”GGAGGCC'I‘GG""“C‘wx\.u—\l ANCCCGGEETATGAAGTAGCTCCGA
e T

\CAC

GETCTGATAGTGAAGARAGTGGCTCAGAAGAAGAGEARGAGEAGEAGGAGGAAGAGCAGCCGCAGGCAGE

CAGCCTCCCACCCTGCCCCTGGAGGAGARGAAGAAGATTCCAGAT CCAGACAGCGATGACGTCTCTGAG

FCATTGAGAATGOCAAGCAAGAT GTCGAT SATGAATATBECETGTCCCAGECCT
Af

-]
\ f)

GTGGACGCGCGGCACATC

TTGCACGTGGCCTGCAGTCCTACTATGCCGTGGCCCATGCTETCACTGAGAGAGTGGACAAGC u’i’CAL
GO T AT GOTCAATCGTCTCCTCAAACAGTACCACATCAAAGCT T T GCAGT CGCTCOTCTCOCTOTACAAD

AACAACCTGAACGGCATCCTGECCEACEAGAT GGECCTGEECAAGACCATCCAGACCATCGCGCTCATCA
COTACCTCATGGAGCACARACGCATCAATGEECLOTTCCTCATCATCETENCTCTCTOAACGCTETCCAR
CTGGGCETACGAGTTTCACAAGT GEGCCCCCT Lo TGETGARGGTGTCTTACAAGGEATCCCCAGTAGCA
AGACGGGCOTTTGETCCOOCAGCTCOGEAGTGGEAAGTTCAACGTCTTGCTGACGACGTACGAGTACATCA
AR AGACARGCACAT COTCGOCARGATCCETT G OAAGTACATGATTCTCOACCARGGTCACCECATGAR
GAACCACCACTGCARGCTGACGCAGGETGCTCARCACGCACTATGTGECACCCCECCGECTERT
GGCACALCGOTGCAGARCAAGCTTCCCCAGCTCTGEECGCTECTCARACTTCCTECTGCCCACCATCTTCA
AGAGCTGCAGCACCTTCCAGCAGTGETTTAACGCACCCTTTGCCATGACCGGEGAAAAGGTGGACCTGAA
TGAGGAGGAAACCATTCTCATCATCCGGCETCTCCACAAAGTGCTECGGCCCTTOTTGCTCOGACGACTE
AAGAAGGAAGTCGAGGCCCAGTTGCCCGARAAGETGEAGTACGT CATCAAGT SCGACATGTCTEUGCTGE
GCTCTACCGUCACATGCAGGCCAAGEECETGCTGCTGACTGATGECT CCGAGAAGGACARGAR

GGCACCAAGACCCTGATGAACACCATCAT GCAGCTGCGGRAGAT CTGCAACCACCCCTAC

[

GCTGACG

]

AT AC}"\ "CGAGGAGTCCTTTTCCGAGCACTTGGGGTTCACT GGCCECATT GTCCAAGGGCTGE
ACCTGTACCGAGCCTCGGGTAAATTTGAGCTTCTTCGATAGAATTCTTCCCAAACT CCGAGCAACCAACCA

CRAAACGTGCTGCTETTCTGCCAAATGACCTCCCTCATCGACCAT CATGGAAGATTACTTTGCETATCGEGGL
TTTAAATACCTCAGGCTTGAT GGAACCACGAAGGCGGAGGACCGEGGCAT GCT GCTGAAAACCTTCAACG
AGCCCGGCTCTGAGTACTTCATCTTCCTGCTCAGCACCCEGGELT GGEEEECT CGGCCTGAACCTCCAGTC
-GCAGACACTGTGATCATTTTTGACAGCGACTCGAAT CCTCACCAGGACCTGCAAGCGCAGGACCGAGCT
ACCGCATCGGGCAGCAGAACGAGETGCGTGTECTCCGCCTCTGCACCETCAACAGCETGGAGGAGAAGA

TCCTAGCTGCAGCCAAGTACAAGCTCAACGTCGCGACCAGAAGETGATCCAGGCCEGCATGTTCCGACCAGAA
GTCCTCCAGCCATGAGCGGCGLGUCTTCCTGCAGGCCATCCTGGAGCACGAGGAGCAGGAT GAGCAGGAA
—ACGF—\,GG GCCCGACGACGAGACCGTCAACCAGATGATCGCCCEGCACGAGGAGGAGTTTGAT CTGTTCA

T3

O Q

3

o)

-~

SCCCATL"A“ T sGACCGCAGGCGCGAGGAGGCCCECAACCCCAAGCGGAAGCCGCGCCTCAT GCAGGA
GGACCGAGCTCCCCTCGTGGATCAT CAAGGACGACGCEEAGGT GCGAGCGGLTCGACCT T GAGGAGGAGGAG

29




WO 2018/160636 PCT/US2018/020124

GAGAAGATGETTCGGCCETGGCTCCCGCCACCGCAAGGAGGTGCGACTACAGCGACTCACT GACGGAGAAGT
AGTGGCTCAAG C’J’ VTCGAG ]—‘GUCCA CGCTGGAGGAGATCCGAAGAGCGAGGT CCOGCAGAAGAAATCATC
ACGGAAGCGCAAGCGAGACAGCGACGCCGEL .’CCTCCACCCCGF-\CCACCAGPf\k,CCL} CAGCCGCGACAAG
GAC (”/\&,GA\,;LJC/\AG}J\GL GAAGRAAGCGLGGGLGECCGCCTGCCGAGAAACTCTCCCCTAACCCACCCA

ACCTCACCAAGAAGAT GAAGAAGATTGTGGE HT:C CGTGATCAAGTACAAGGACAGCAGCAGTGGACGTCA
GCTCAGCGAGGTCTTCATCCAGCTGCCCTCGCGARAGGAGCTGCCCGAGTACTACGAGCTCATCCGCAAG
CCCGTGEGACTTCAAGAAGATAAAGGAGCECATTCCGCAACCACAAGTACCGCAGCCTCAACCACCTAGAGA
AGGACGTCATGCTCCTGTGCCAGAACGCACAGACCTTCAACCT GGAGGGCTCCCTGAT CTATGAAGACTC
CATCGTCTTGCAGTCGGETCTTCACCAGCGTGCGEECAGCAAAAT CGAGAAGGAGGATGACAGT GAAGGCGAG

GAGAGTGAGGAGGAGGAAGAGGGCGAGGAGGAAGGCTCCGAAT CCGAATCTCGGTCCETCARAGTGAAGA

3

CAAG CTTGGCCEGAAGGAGARAGGCACAGGACCEGCTGAAGGGCGECCEELGELGECCCAGCCGAGGGTC
CCGAGCCAAGCCGGTCETGAGT GACGAT GACAGT GAGGAGGAACAAGAGEAGGACCELT CAGGAAGTGGC
AGC 1“] GCAAGACTGAGCCCCGACATTCCAGTCTCGACCCCCGAGCCCCTCGTTCCAGAGCTGAGATGECAT

AGGCC T‘TXCC]A ﬁT]—\f G \:rf” Tz AGCH x\,'\,]ﬁ G \TGTAGTTTCAGACTTGGAC TAAAACTGTATARACARRAAGAA
O C O AT AT R PTOTGACT "C—r(,’”" CTETCCTOOCATCACTAGCA
TCTGTAACAGCA .‘AA"""“ C .‘”PMA;AGA AC‘IL\XGP;GA AGAATTCCGAATTGGEGAACACACGATACCTGT
TTTTCTTTTCCGTTGCTGGCAGTACTGTTGCGCCGCAGTTT GGAGT CACT GTAGTTAAGTETGGAT GCAT
GTGCETCACCGTCCACTCCTCCTACTGTATTTTATTCGGACAGGTCAGACT CGLCGGELGCCCGGCEAGEE
TATGTCAGTGTCACTGGATGT CAAACAGTAATARATTAAACCAACALACAAAACGCACAGCCALAARAARAA

mRNA sequence of human SWI/SNF related, matrix associated, actin dependent regulator
of chromatin, subfamily a, member 4 (SMARCA4), transcript variant 7 (GenBank
Accession No. NM 001128848 1)

ATGTCCACTCCAGACCCACCCOTGGGECEEAACTCCTCGGCCAGETCCTTCCCOGGGLCCTEGECCITTCCC
CTGCGAGCCATGCTGGGCCCTAGCCLCGGETCCCTCGCCEGGLTCCGCCCACAGCATGATGGGGECCL! ;'::CCC
AGGGCLCGCCCTCAGCAGGACACCCCATCCCCACCCAGGGGCCTGCAGGGTACCCTCAGGACAACAT GCA
CAGAJ GCACAAGCCCATG ;AGTCCATGCATGA AAGGGCATGTCGGACGACCCGCGCTACAACC AwA.TGA
xGCA: TGGEEGATGCGETCAGGGEECCAT GCTGEGATGGEECCCCCGCCCAGCCCCATGGACCAGCACTC
AAGGTTACCCCTCGCCCCTGGETEGCTCTGAGCAT GCCTCTAGTCCAGTTCCAGCCAGT GGCCCETCT
GGGGCCCCAGATGTCTTCCGGGCCAGEE JJG'?'GCC"" GCTGGATGGTGCTGACCCCCAGGCCTTEEGEET
AGCAGAACCGGGGCCCAACCCCATTTAACCAGAACCAGCTGCACCAGCTCAGAGCTCAGATCATG GCCTA
CAAGATGCTGGCCAGGGGGECAGCCCCTCCCCGACCACCT GCAGAT GGCEETGCAGGGCAAGCGGCCGAT
CCCEGGATGCAGCAGCAGATGCCAACGCTACCTCCACCCTCGGETGETCCECAA ]‘xGCACLCGG ,CCTGFCC
CTGGCCCTGGCCCCGGLCCEEETCCCGECCCGELACCTCCAAATTACAGCAGGCCTCATGETAT GGGAGE
GCCCAACATGCCTCCCCCAGCGACCCTCGEECETGCCCCCCEGEATGCCAGGCCAGCCTCCTGGAGGGCCT
CCCAAGCCCTGGLCUTGAAGGACCCATGGCEGAAT GCTEGCTGCCCCCACGAGCACCCCT CAGAAGCTGATTC
CCCCECAGCCAACGGGCCGCLCTTCCCCLGCGCCCClTGCLE TLJ\/\,Z‘P\,VGLJ;"’-}C‘P” CGCCCET
ACCGCAGACCCAGTCCCCCEGGCAGCCGGLCCAGCCLGCGCCCATGGTGCCACTGCACCAGAAGCAGAGT
CGCATCACCCCCATCCAGAAGCCGUGGGGCCTCGACCCTET G L\x ]AI‘C”“"’C—:CAGGAGCC—:LuAbI WCAGGC
TGCH"‘GU CGCATCGCACACCGAATTCAGGAACTTGAARACCTTCCCGEETCCCTGELCEEGEATTTGCE
CCARAGCCGACCATTCAGCTCAAGGCCCTCAGGCTGCTGAACTTCCAGAGGCAGCTGCGCCAGGAGGT G
\JTGF GTGCATGCGGAGGGACACAGCGCTGGAGACAGCCCTCAATGCTAAGGCCTACAAGCGCAGCAAGC

COCACTOCOT elelolalele TOACTG o AT ~7 T Tt e
GCCAGTCCCTGCGLGAGGCCCGCAT CACTGAGAAGCTGGAGAAGCAGCAGAAGAT CGAGCAGGAGCGCAA

o
e} rx (\

G\

;)s

GCGCCGGCAGAAGCACCAGCGAATACCTCAATAGCATTCTCCAGCATGCCAAGCGATTT CAAGGAATATCAC
AGATCCGTCACAGGCAARNATCCAGAAGCTGACCAAGGCAGT GGCCACGTACCATGCCAACACGGAGCGEE
J J.; CAGAAGAAAGAGAACGAGCGGAT CCAGAAGGAGCECATGCOGAGGCTCATGGECT GAAGAT Cr GGAGGG
GTACCGCAAGCTCATCGACCAGAAGAAGGACAAGCGCCTGGCCTACCTCTTGCAGCAGACAGACGAGTAL

GTGGCTAACCT CACGGAGCTGETGCGGCAGCACAAGGCTGCCCAGGETCGCCARAGGAGARARARAGARGARRA
AGAARDAGAAGAAGGCAGAARAATGCAGAAGGACAGACGCCTGCCATTGEECCEGATGECE! ;GCC CTGGA
CGAGACCAGCCAGATGAGCGACCTCCCGGTGAAG ’“GATCCACC'“"G GAGTGGGAAGAT CCTCACAGGT
ACAGATGCCCCCARAGCLGGGCAGCTGGAGGCCTGGLTCCAGAT GAACCLGGEETATGAAGTAGCTCCGA
: : AGTGAAGAAAGTGGCTCAGAAGAAGCAGGAR sGA\J\ AGGAGGAGGAAGAGCAGCCGCAGGCAGT
TCCCACCCTGCCCETGGAGGAGAAGAAGAAGATTCCAG CCAGACAGCGATGACGTCTCTGAG

T I
GTGGACGCGCGGCACAT CATTGAGAATGCCAAGCAAGAT CTCCGATGAT GAATAT GG GTGETCCC! ;G"‘“ c

-3
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TTGCACGTGGCCTGCAGTCCTACTATGCCGTGGCCCATGCTETCACTCGAGAGAGTGGACAAGCAGTCAGT
GCTTATG ARTGGTGETCCTCAAACAGTACCAGAT CAAAGGETTTGGAGTGGCTG TCCCTGTACS

AACI—\ACCTGAZ-\C GCATCCTGGCCGACGAGATGEGCCTGCGEAAGACCATCCAGACCATL ’-‘,#CGCT'\/A
CGTACCTCATGGAGCACAAACGCATCAATGGGCCCTTCCTCATCATCGTGCCTCTCTCAACGCT GTCCAR

CTG kG‘TA\aJ \GTTTGACAAGTGGGCCCCCTCCETEETGAAGGETGT CTTACAAGCV;LT‘C&»&,CAV\JLGCF

k
AGACGEGCOTTTGTCCCOCAGCTCOGGAGTGEEAAGTTCAALGTCTTGCTGACGACETACGAGTACATCA
T ARAGACARGCACATCCTCGOCAMGAT COGTT GOAAGTACATGATTET GEACCARGGT CACCGCATGAA

GAACCACCACTGCAAGCTGACGCAGGTGCTCAACACCCACTATGTGGCACCCLCGCCGCCTGCTGCTGALG
GGCACACCGLTGCAGAACAAGCTTCCCGAGCTCTGGECGECTG ,'TCA?ACi /CCTGCTGCCCACCATCTTCA
AGAGCTGCAGCACCTTCGAGCAGTGETTTAACCCACCCTTTGCCATGACCGEEGAAAAGGT GGACCTGAA
TGAGGAGGAAACCATT ”“”’CAT’IAr CCGGCGTCTCCACARACGTGCTGCGECCCTTCTTGCTCCGACGACTC

AAGAAGGAAGTCGAGGCCCAGTTGEC f“(‘CAAl—\J—\ CGETGGAGTACGTCATCAAGTGCGACATGETCTGCECTGC
AGCG TL)"\:TC‘TL’\.\k/C/G‘(:’\, IXEGL/IX\:r CCAAGGGCGTGCTGUTGACTGATGGCTCCGAGAAGGACAAGAA
GGGCF AAGGCGGCACCARAGACCCTGA LTCz\,]\C,LxCC; \NTCATGCAGCTGCGEAAGATCTGCAACCACCCCTAC

ATGTTCCAGCACATCGASG ‘GAG'I CCTTTTCCGAGCACTTGGGGTTCACTGGCCECATT GTCCAAGGGCTGE
ACCTGTACCGAGCCTCGGGTAAATTTGAGCTTCTTCGATAGAATTCTTCCCAAACT CCGAGCAACCAACCA
CAAAGTGCTGCTGTTCTGCCAAATGACCTCCCTCATCGACCAT CATGGAAGATTACTTTGCGTATCGCGEL
TTTAAATACCTCAGGCTTGAT GGAACCACGAAGGCGGAGGACCGEGGCAT GCT GCTGAAAACCTTCAACG
?-,G’CCCGG TCTGAGTACTTCATC r"’C'TV\J[‘CT\G CACCCEEECTGEEEEECT CEGCCTGAACCTCCAGTC
SCAGACACTGTGATCATTTTITGACAGCGACTGGAAT CCTCACCAGGACCTGCAAGCGCAGGACCEAGCT
\,ZL CCGCATCGGGCAGCAGAACGAGETGCETGTGCTCCGCCTCTGCACCETCAACAGCETGCAGGAGAAGA
CCTAGCTGCAGCCAAGTACAAGCTCAACGTGEACCAGAAGGETGATCCAGGCCGGCATGTTCGACCAGAA
GTCCTCCAGCCATGAGCGGCGLGCCTTCCTGCAGGCCAT CCTGGAGCACGAGGAGCAGGATGAGCAGGAA
GACGAGGTGCCCGACGACGAGACCETCAACCAGATGATCGCCCGGCACGAGGAGGAGTTTGATCTGTTCA

TGCGCATG ‘ECCI sGACCGCAGGCGCGAGGAGGCCCECAACCCCAAGCGGAAGCCGCGCCTCAT GCAGGA

=

J)G‘

_3 (ﬁ

G(‘ACGAGCT CTCGTGGATCATCAAGCACGACGCEGAGGTGCGAGCGGLTGACCT GTGAGGAGGAGGAG
B GAAL ?A"":'f'” GCC‘(""”GG" TCCCGCCACCGCAAGGAGGTGCACTACAGCGACT CACTGACGGAGAAGT

STGGCTCAAGGCCATCGAGGAGGGCACGCTGGAGGAGAT CGAAGAGGAGGTCCGGCAG V\\Z \ATCATC
ACGGAAGCGCAAGCGAGACAGCGACGCCGECTCCTCCACCCCGACCACCAGCACCCGCAGCCGCGACAAG
GACGACGAGAGCARAGAAGCAGAAGAAGCGLGGECGGCIGCCTGCCGAGAAACTCTCCCCTAACCCACCCA
ACCTCACCAAGAAGATGAAGARAGATTGTGGATGCCGTGATCAAGTACAAGGACAGCAGTGGACGTCAGCT
CAGCGAGGTCTTCATCCAGCTGCCLTCGCGAAAGGAGCTGCCCGAGTACTACGAGCTCAT CCGCAAGCCC
=T 1“ \CTTCAAGAAGATARAGGAGCGCATTCGCAACCACAAGTACCGCAGCCTCAACGACCTAGAGALGS
AFGTC?&TC\M CCTGTGCCAGAACGCACAGACCTTCAACCT GGAGGGCTCCCTGATCTATGAAGACT CCAT
CTTGCAGTCGGETCTTCACCAGCGTGCEGCAGAAAAT CGAGAAGGAGGATGACAGTGAAGGCGAGGAG
AGTGAGGAGGAGCAAGAGGGCGAGGAGGAAGGCT CCCGAAT CCGAATCTCGGTCCGTCAAAGTGAAGATCA

~
-

3
0

AGCT"‘CG CCGGAAGGAGAAGGCACAGGACCGGLTGAAGGGLGGCLEGLGECEELCCAGCCEAGEETCCCE
AGCCAAGCCGGTCETGAGTGACGATGACAGT GAGGAGGAACAAGAGGAGGACCGCTCAGGAAGT GGCAGC

SAACAAGACTGAGCCCCGACATTCCAGTCTOGE f’cc:G»r;ccccz*cJ T CCAGAGCTGAGATGGCA
T AGCAGTAACGEGTAGCAGCAGATGTAGTTTCAGACTTGGAGTAAAACT GTATAAACARAAGAATCT
ATACAGCAGAGAAGCTGTA G"T“""f‘l"l"“"TC"“l‘L"’JCC"" 3 TCOTBECATCAGTAGCATCT

(} f)

o
A
'CCATATT

3

GTAL CZAC;L/A'T‘TAA"T GTCTTARAGAGAGAGAGAGAGAATTCCGAATTGGGGAACACACGATACCTETTTT
TCTTTTCCGTTGCTGGCAGTACTGTTGCGCCGCAGTTTGCGAGTCACTGTAGTTAAGTGTGGATGCATGTG
CGTCACCGTCCACTCCTCCTACTGTATTTITATTGGACAGGTCAGACT CGLCEEEGGLCCEGEGAGT! zTAi

GTCAGTGTCACTGGATGTCAAACAGTAATAANTTAAACCAACAACAAANCGCACAGCCARANAARA

Protein sequence of human transcription activator BRG1 isoform A (GenBank Accession
No. NP_001122321.1)

MSTPDEFPLGGTPRPGPSPGPGESPCAMLGESPGRPSPGSAHSMMGESPGPRPSAGHPIPTOG
OMHKPMESMHEKGMSDDPRYNOQMKGMGMRS GGHAGMGEPPSPMDOHSC JYPS?TGGSEH
SGEPOMSSGPGGAPLDGADPOQALGQONRGEFTPENONQLHQLRAQIMAYKMLARGQPLPDHLOMAVQ
PGMOOQOMPTLPPP qVSATGPGDGPG}bPGPGD”'AP’NYSIPj~MGGDWWPLEG[uGV’PGMPGQPPGG?
KPWPEGPMANAAAPTSTPOKLIPFPQPTGRPSPAPPA 7PPAAkaWPP“m“‘V”fPAQP”V} L {
RITPIOKPRGLDPVEILQEREYRI AKTAIQTQUJFWTPCQLAGDLRTKATTE
VVCMRRDTALETALNAKAYKRSKROSLREARTITEKLEKOQOKIEQERKRROQKHQEYLNS T LOHAKDEKEYH
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CAGCGAGGTCTTCATCCAGCTGCCCTC.GCGAAAGGAGCTGCCC.GAGTACTACGAGCTCATCCGCAAGC.ee
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REVTGE ngLTh}VAIVPth“PhQVRENEPLhVER“mRLM EDEEGYRKLIDOKKDKRLAYLLOOTDEY
VANLTELVROHKAAQVAKERKKKKKKKKKAENAEGOTPATIGPDGERPLDETSOMSDLPVKVIHVESGKILTG
TDAPRAGCLEAWLEMNPGYEVAPRSDSEESGSEEEEEEEEEEQPQAAQPPTLEVEEKKKIEFDPDSDDVSE
VDARHITENAKQDVDDEYGVSQALARGLOSYYAVAHAVTERVDKQSALMVNGVLEQYQIKGLEWLVSLYN
NNLNﬁILMDMMﬁLGKT'OTTMLTTVLMFHKATWzPFLTTVDLQTLSRNAYtFDWWADSVVVVC KGSPAA
RRAFVPOLRSGKENVLLTTYEY I TKDKHILARI RWKYMIVDEGHRMENARCKLTOQVINTHYVAPRRLLLT
”MP“QNAL?”LWALLW“LLk”7EK“”\'FEQW”NAkWAMT””VVDLNEE”“ LITRRLHKVLRPFLLRRL
KKEVEAQLPERKVEYVIKCDMSALORVLYREMQAKGVLLTDGSERDRKKGKGGTKTLMNTIMOLRKICNHPY
MPQHIEESESEHLGFTGGIVOGLDLYRASGKRKEELLDRILPKLRATNHKVLLEFCOMTSIMT IMEDYFAYRG
FRYLRLDGTTKAEDRGMLLKTENEPGSEYFIFLLESTRAGGLGLNLOSADTVIIFDSDWNPHODLOAQDRA
HRIGOONEVRVLRLCTVNSVEEKI LAAARYKLNVDORVIQAGMEDOKSSSHERRAFT th;EHth“”“
HCETGSGSASFARTAPPPAGYVNPDLEEPPLKEEDEVEPDDETVNOMIARHEEEFDLFMRMDLDRRREEARN
PRKRKPRIMEEDELPSWIIKDDAEVERLTCEEEEEKMEPGRGSRERKEVDY SDSLTEROQWLKKITGKDIHDT
ASSVRQGEQVDPC QFCTRﬂSbFTEMGTLEETEEFVP“ {KSSREKRERDSDAGSSTPTTSTRSRDKDDES K
{D“AE\ SPNPPNLTKEMEKIVDAVIRKYKDSSSGROLSEVFIQLPSRKELPEYYELIREPVDEK
YRSLDLLLKLX1L;CQIAQ“EMLEGSLLYEDSIVAQNVWM VROKIEKEDDSEGEESEEE
ESREVEVEIKLGREKEKAQDRLKGGRRRPERGSRAKPVVSDDDSEEEQEEDRSGSGSEED

Protein sequence of human transcription activator BRG1 isoform B (GenBank Accession
No. NP_001122316.1)

MSTPDFPLGGTPRPGESPGPGFSPGAMLGESPGRPSPERAHSMMGPSPGPRPSAGHPIPTOGPGGYPODNMH
QMHYDWES“I” (GMSDDPRYNOMKGMGMRSGGHAGMGPPPSPMPOHEQGYPSPLGGSEHASSPVRPASGPS
SGPOMSEGEGGA *L“CA)PuALCQ“IPUV“PEWQhuuP”;RAOLMAXKMLARGQP“934‘QM;VQSKP?M
PGMCOOMPTLPPPSVSATGPGPGPGPGEPGPGRPGFAPPNY SRPHGMGGPNMPPPGPSGVPPGMPGQPEGE

r

PRPWPEGPMANAAAPTSTPCRKLIPFQPTGRPSPAPPAVPPAASPVMPPQTQOSPGOPAQPAPMVPLHQ TQV
RITPIOKPRGLDPVEILQEREYRLOARIAHRIQE LFTTPF LAGDLRTKATIELKALRLLNFQRQLRO

VVCMRRDTALETALNAKAYRKRSKROSLREARTITEKLEKQOKIEQERKRROKHQEYLNS l;QPAYD“VEYH
REVTGRKIOKLTRAVATYHANTEREQKKENERTEKERM 'V“”EEZBVRKLlDQKKDKR_A{L.QQWDEY
VANLTELVROHKAAQVAREKKKKKKKKKAENAEGOTPATIGPDGEPLDETSOMSDLEPVKVIHVESGKILTG
WUPPKAGCJMAWLEMVH;YFV?PR- SEESGSEEREEREEEREQPOAACPPTLPVEERKKIFPDPDSDDVSE

VDARHITENAKQDVDDEYGVSQALARGLOSYYAVAHAVTERVDKQSALMVNGVLEQYQIKGLEWLVSLYN
NNLNGILADEMGLGKTIOTIALITYLMEHKRINGPFLIIVPLSTLENWAYEFDKWAPSVVKVEYRGSPAA
RRAFVPOLRSGKENVLLTTYEYITKDKHI LAKI RWKYMIVDEGHRMKNHRCKLTOVINTHYVAPRRLLLT
GTPLONKLPELWALLNEFLLPTIFKSCSTFEQWENAPFAMTGERKVDLNEEETI LI TRRLEKVLRPFLLRRL
KEEVEAQLPERVEYVIKCDMSALORVLYREMOAKGVLLTDGSEKDKKGKGGTKTLMNTIMOLRKICNHEY
MEPQHIERESESEHLGEFTGGIVOGLDLYRASGKIFELLDRILPKLRATNHKVLLEFCOMT STMT IMEDYFAYRG
FRYLRLDGTTKAEDRGMLLKTENEPGSEYFIFLLESTRAGGLGLNLOSADTVIIFDSDWNPHODLOAQDRA
HRIGOONEVRVLRLCTVNEVEEKILAAAKYKINVDORVICAGMEDOKSSSHERRAFT ghlgEHhth”%k
HCSTGSGSASFAHTAPPPAGVNPDLEEPPLKEEDEVEPDDETVNOQMIARHEEEFDLFMRMDLDRRREEARN
PRKREKPRLMEEDELPSWIIKDDAEVERLTCEEEEREKMEGRGSRERKEVDY SDSLTERKOWLKATEEGTLEET
EEEVROQEKSSRKRKRDSDAG SSTFTTSTPSRDKD?VSKbCKKRFP“PhﬂﬂlgPTPFWTTVVMKV*VUAV;

2

RYKDSSEGROLSEVFIQLPSRKELPEYYELIRRKPVDEFKKIKERIRNEHRKYRSLNDLEKDVMLLCONAQTEN
LEGSLIYEDSIVLOEVETSVROKIEKEDDSEGEESEEEEEGEEEGSESESRSVKVRKIKLGRRKEKAQDRLK
GGRRRPSRGSRAKPVVSDDDSEEEQREEDRSGSGSEED

Protein sequence of human transcription activator BRG1 isoform C {(GenBank Accession
No. NP_001122317.1)

MSTPDPPLGGTPRPGESPGPCPESPGAMLGPSPGPSPCSAHSMMGPSPGPRPSAGHPIPTOGPGGYPQDNMH

= 4
OMHKPMESMEEKGMEDDPRYNOMKGMGMREGGHAGMGPPPSPMDOHSQGYPSPLGGSEHASSPVPASGES
SGPOMS SGEGGAPLDGADPCALGOONRGPTPENONCQLHOLRAQTMAYKMLARGOPL P DHI QMA”Q@KRPM

GMOOOMPTLPPPSVSATGPGPGPGPFGEGPGPGFAPPNY SREHGMGGPNMEPPPGPSGV]
KEPWPEGPMANAAAPTSTPQRKLIPFQPTGRPSPAPPAVPPAASEVMPPOQTQOSPGOPAQE!
RITPIOKPRGLDPVETILOEREYRLOARIARRIQELENLPGS LAGDLRTKATITELKATLRLL

cv "r) ol '1>'

rg o]
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VJCNRRJT“LﬁTALNAKAYhRSKpQ LR&APLE
REVTGKICKLTRAVATYHANTER
VAT:TELVRQ”KAAOVAKEKKAMKKKKKﬂ RAEMQTPAIG?DGEPLDFTbﬂBQWLPV'VTHJuSUK TT-
TDAPKAGOLEAWLEMNPGYEVAPRSDSEESGSEREEEEEEERQOPQAAQPPTLPVEEKKKIFDPDSDDVSE
VDARHITENAKQDVDDEYGVSQALARGLOSYYAVAHAVTERVDKQSALMVNG V.EQ QIKGLEWLVSLYN
NNLNGILADEMGLGKTIOTIALITYLMEHKRINGPFLIIVPLSTLENWAYEFDKWAPSVVKVEYRGSPAA
RRAFVPOLRSGKENVLLTTYEYITKDKHI LAKI RWKYMIVDEGHRMKNHRCKLTOVINTHYVAPRRLLLT
GTPLONKLPELWALLNEFLLPTIFKSCSTFEQWENAPFAMTGERKVDLNEEETI LI TRRLEKVLRPFLLRRL
KEKEVEAQLPERKVEYVIKCIMSALORVLYREMOAKGVLLTDGSERKDKKGKGGTKTLMNT IMOLRKICNHEY
MPQHIEBESESEHLGFTGGIVQGLDLYRASGKFELLDRILPKLRATNHKVLLECOMTSIMT IMEDYEPAYRG
FRYLRLDGTTKAEDRGMLLKTENEPGSEYFIFLLESTRAGGLGLNLOSADTVIIFDSDWNPHODLOAQDRA
HRIGOQONEVRVLRLCTVNEVEERKTILAAARKYRKINVDQRVIQAGMEDOQKSSSHERRAFLOATI LEEEEQDEEE
DEVPDDETVNOMIARHEEEFDLFMRMDLDERREEARNFPKRKPRLMEEDELPSWITKDDAEVERLTCEEEE
EKMFGQGSRLRYFVJYSUSLTEBQWT/TMbATE GTLEETREEEVROEKSSREKRKRDSDAGSSTRPTTSTRS
RDKDDESKRKOKKRGRPPAEKLSPNPPNLTKEKMRKIVDAVIKYKDSSSGROLSEVEIQLPSRKELPEYYEL
IRKPVDEFRKIK :WQ“HAfpSLDD.WKLVWL;CQIAQMF“;:GSL;YEDSIVAQ‘VFTSVFQthYEﬁLS
EGEESEEEEEGEEEGSESESRIVRVEKIKLGREKEKAQDRLEKGGRRRPERGSRAKPVVSDDDSEEEQEEDRS
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Protein sequence of human transcription activator BRG1 isoform D (GenBank Accession
No. NP _001122318.1)

MSTPDPPLGCTPRPGPSPGPGPSPCAMLGPSPGPSPGSAHSMMGE SPGPPSAGHP T PTOGPGGY PODNMH
OMHKPMESMHEEKEMS DDPRYNOMKGMGMRS GGHAGMGPPP S PMDOHS QG YPSPLGGSEHAS S PVPASGES
SGPOMS SGPGGAPLDGADPCALGOONRGPTPFNONGLHOLRAQTMAYKMLARGOPLP DHLOMAVQGKREM

GMCOOOMPTLPPPSVSATGPGPGPGFGPGPGPGFAPPNY SRPHGMGGPNMEPPPGPSGVERPGMPGQ
KEPWPEGPMANAAAPTSTPQRKLIPFQPTGRPSPAPPAVPPAASEVMPPQTQSPGO Pn“P??TVPLHQﬁgs
<ll*'OVPFGLD?VPLLQEREYRLQARIAHKLQWLENLPCSLAGDLQTKATl&LKA RLLNFQRQLROEY
VVCMRRDTALETALNAKAYRKRSKROSLREARTTERLEKQOKIEQERKRROKHQEYINS T LOHAKDEKEYH
R SVIGKICKLTRAVATYHANTEREQKKENERT EKERMRRLMAEDEEGYRKLIDOQKKDKRLAY LLOOTDEY
VANLTELVROHKAAQVARKEKKKKKKKKKAENAEGOTPALGPDGEPLDET SOMSDLEPVKVIHVESGKILTG
TDAPKAGOLEAWLEMNPGYEVAPRSDSEESGSEREEEEEEERQOPQAAQPPTLPVEEKKKIFDPDSDDVSE
VDARHIIENAKQODVDDEYGVSQALARGLOSYYAVAHAVTERVDKOSALMVNGVLEQYOQIKGLEWL VSLVV
NNLNGILADEMGLGKTIQTIALITYLMEHKRINGPFLIIVPLSTLENWAYEFDKWAP SVVKVEYKGSPAA
RRAFVPOLRSGKENVLLTTYEYT ITKDKHILAKI RWKYMIVDEGHRMKNHHECKLTOVINTHYVAPRRLLLT
GTPLONKLPELWALLNFLLEPTIFKSCSTFEQWENAP FAMTGERVDLNEEET I LI TRRLEKVLRPELLRRL
KEKEVEAQLPERKVEYVIKCIMSALORVLYREMOAKGVLLTDGSERKDKKGKGGTKTLMNT IMOLRKICNHEY
MEPQHIEBESFISEHLGPTGGIVOGLDLYRASGKFELLDRILPKLRATNEKVLLFCOMTSIMTIMEDYFAYRG
FRYLRLDGTTKAEDRGMLLKTFNEPGSEYFIFLLETRAGGLGLNLOSADTVIIFDSDWNPHODLOAQDRA
HRIGOONEVRVLRLCTVNSVEEKLLAAAKYKLNVDORVICAGMEDQKS SSHERRAFLOAT LEHEEQODEEE
DEVPDDETVNOMIARHEEEFDLFMRMDLDRRREEARNFEKRKPRILMEEDELPSWITKDDAEVERLTCEEER
EXMEGRGSRERKEVDY SDSLTERCWLKTLEAL EEGTLEEIEEEVRQKKSSREKREKRDSDAGSSTPTTSTRS
RDKDDESKRKOKKRGRPPAEKLSPNPPNLTKEKMRKIVDAY thKLS\GRQLDhV "IQLPSRKELPEYYELT
REPVDEFKRKIKERIRNHEKYRSLNDLEKDVMLLCONAQTEFNLEGSLIYEDSIVLOSVEFTSVROKIEKEDDSE
GRESEEEEEGEEEGSESESRSVKVEIKLGRKEKAQDRLKGGRRRPSRGSRAKPVVSDDDSEEEQEEDRSG
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Protein sequence of human transcription activator BRG1 isoform E (GenBank Accession
No. NP_001122319.1)

MSTPDP PICGTPRDGP°“GPUPSP SAMLGPSPGESPGSAHSMMGPSPGRPPSAGHPIPTQGPGGY PQDNMH
OMHKPMESMHEKGMSDDEPRYNOMKGMGMRS GGHAGMGPPPSEFMDOHSOGYPSPLGGSEHASSPVEPASGES
SGPOMSSG GCQ?I;FRWPCALGOQRnC?A FNONQLHQLRAQIMAYKMLARGOPLPDHLOMAVQGKREM
?GMQQQMPTLPLE SVSATGPGPGPGPGPGPGPGPAPPNY SRPHGMGGPNMPPPGPSCGVPPGMPGOPPGGP
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PRKPWPEGPMANAAAPTSTPOQRLIPPOPTGRPSPAPPAVPPAASEPVMPPOTOSPGOPAQPAPMYPLHOKQS
RITPIQKPRGLDPVEILQEREYRLOARIARRIQELENLPGSLAGDLRTKATIELKALRLLNFOQROLROEY
VVCMRERDTALETALNAKAYKRSKROSLREARITEKLERKQOKIEQERKRROKHQEYLNSTLOQHAKDEFKEYH
RESVTGKIQKLTKAVATYHANTEREQKKENERT EKERMERLMAEDERGYRKLIDOKKDKRLAY LLOQTDEY
VANLTELVROHKAAQVARKEKKKKKKKKKAENAEGOTPALGPDGEPLDET SOMSDLEPVKVIHVESGKILTG
TDAPKAGOLEAWLEMNPGYEVAPRSDSEESGSEEEEREEEEREQPOQAAQPPTLPVEERKKIPDPDSDDVSE
VDARHIIENAKQDVDDEYGVSQALARGLOSYYAVAHAVTERVDKOSALMYVNGVLEKQYQIKGLEWLVSLY)
NNLNGILADEMGLGKTIQTIALITYLMEHKRINGPFLIIVELSTLENWAYEFDKWARPSVVKVSYRGSPAA
RRAFVPOLRSGKENVLLTTYREYIIKDRKHI LAKI RWKYMIVDEGHRMKNHHCKLTOVINTHYVAPRRLLLT
GIPLONKLPELWALLNFLLPTIFPKSCSTEFEOQWENAP FAMTGERVDLNEEETTI LI TRRLEKVLRPEFLLRRL
KKEVEAQLPERVEYVIKCIMSALORVLYREMOAKGVLLTDGS ERKDKKGKGGTRTLMNTIMOLRKICNHEY
MPQHIEESFSEHLGFTGCEIVQGLDLYRASGKFELLDRILPKLRATNHKVLLECOMT SIMT IMEDYEFAYRG
FRYLRLDGTTKAEDRGMLLKTFNEPGSEYFIFLLSTRAGGLGLNLOSADTVIIFDSDWNPHOQDLOAQDRA
HRIGOONEVRVLRLCTVNSVEERKLLAAAKYKLNVDORVICAGMEDOQKS SSHERRAFLOAT LEHEEQDEER
DEVPDDETVNOMIARHEEEFDLFMRMDLDRRREEARNPKREKPRILMEEDELPSWITRKDDAEVERLTCREEEE
EXMFGRGSRERKEVDYSDSLTERKOWLKAIEEGT LEEIEEEVROKKSSRRREKRDSDAGSSTPTTSTRSRDK
DDESKKOKKRGRPPAERKLSPNPPNLTKKMKKIVDAVIKYKDSSSGROLSEVEFIQLPSRKELPEYYELTIRK
PVDFKRIKERIRNHKYRSLNDLEKDVMLLCONAQTEFNLEGSLIYEDSIVLOSVETSVRQRIEKEDDSEGE
ESEERREEGEREGSESESREVRVKIKLGRRKEKAQDRLKGGRRRPSRGSRAKPVVSDDDSEEEQREEDRSGSG

EED
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Protein sequence of human transcription activator BRG1 isoform F (GenBank Accession
No. NP 0011223201

MSTPDPPLGGTPRPGRPSYGPGRPSPGAMLGPSPGESPCSAHSMMGPSPGPESAGHPIPTQGPGGY PQDNMH
OMHKPMESMHEKGMSDDEPRYNOMKGMGMRS GGHAGMGPPPSEFMDOHSOGYPSPLGGSEHASSPVEPASGES
POMSS5GPGGAPLDGADPCALGOONRGPTPENONQLEHOLRAQIMAYKMLARGOPLPDHLOMAVQGKREM
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PGMOQOMPTLPEPPSVSATGPGPGPGPGRPGPGPEPAPPNYSRPHGMGGPNMPERPGPSG GMPGOPPGGE
CKPWPECGPMANAAAPTSTPORLIPPOPTGRPSPAPPAVPPAASPVMPPOTQOSPG QPAPMVPLHOKQS
RITPIQKPRGLDPVEILQEREYRLOARIAHRIQELENLPGSLAGDLRTKATIELKALRLLNFQROLROEY
VVCMRRDTALETALNARAYKRSKROSLREARITEKLEKQOKI EQERKRROKHOEYLNSTLOHAKDEFKEYH
RESVTGKIQKLTKAVATYHANTEREQKKENERT EKERMERLMAEDERGYRKLIDOKKDKRLAY LLOQTDEY
VANLTELVROHKAAQVAKEKKKKKKKKKAENAEGOTPATIGPDGEPLDET SOMSDLPVEVIHVESGRILTG
TDAPKAGQLEAWLEMNPGYEVAPRSDSEESGSEEEEEEEEEEQPOQAAQPPTLPVEERKKIPDPDSDDVSE
VDARHITENAKCDVDDEYGVSQALARGLOSYYAVAHAVTERVDKOSALMVNGVLKOYQIKGLEWLVSLYN
NNLNGILADEMGLGKTIQTIALITYLMEHKRINGPFLIIVPLSTLSNWAYEFDKWAP SVVRKVSYKGSPAA
RRAFVPOLRSGKENVLLTTYREYIIKDRKHI LAKI RWKYMIVDEGHRMKNHHCKLTOVINTHYVAPRRLLLT
GIPLONKLPELWALLNFLLPTIFPKSCSTEFEOQWENAP FAMTGERVDLNEEETTI LI TRRLEKVLRPEFLLRRL
KREVEAQLPERVEYVIKCDMSALORVLYREMOAKGVLLTDGSERDEKKGKGGTRTLMNTIMOLRKICNHPY
MEPOHIEESFSEHLGFTGGIVQGLDLYRASGKFELLDRILPKLRATNHKVLLECOMT SLMT IMEDYFAYRG
FRKYLRLDGTTKAEDRGMLLKTFNERPGSEYFIFLLSTRAGGLGLNLOSADTVIIFDSDWNPHQDLOAQDRA
HRIGOONEVRVLRLCTVNSVEERKLLAAAKYKLNVDORVICAGMEDOQKS SSHERRAFLOAT LEHEEQDEER
DEVPDDETVNOMIARHEEEFDLFMRMDLDRRREEARNPKREKPRILMEEDELPSWITRKDDAEVERLTCREEEE
EXMFPGRGSRERKEVDY SDSLTEKQWLKAIEEGTLEETEEEVROKKS SREKRKRDEDAGSSTPTTSTRSRDK
DDESKKOKKRGRPPAERKLSPNPPNLTKKMKKIVDAVIKYKDSSGROLSEVFIQLPSREELPEYYELIRKE
VDFRRKIKERIRNHKYRSLNDLEKDVMLLCONAQTEFNLEGSLIYEDSIVLQSVETSVROKIEKEDDSEGER

TG

Y]
-
[}

2
o
@]
[}

SEEEEEGEEEGSESESRSVEVKIKLGRKEKAQDRLEGGRRRFSRGSRAKFVVSDDDSEEEQEEDRSGEGS
.
ED

SMARCAZ Antagonisis
[0118] SMARUCAZ antagonists are known in the art, and include, for example, the compounds

shown in Table 2 below:
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Table 2: SMARCA?2 inhibitors
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[0119] Additional SMARCAZ inhibitors are known in the art, or will be apparent to the person
of ordinary skill in the art based on the present disclosure. The disclosure is not limited in this
respect.

[01207 In certain aspects of the disclosure an antagonist or inhibitor of SMARCAZ “selectively
inhibits” or “selectively antagonizes” SMARCAZ activity of a cell when it inhibits SMARCA2
activity more effectively than it inhibits SMARCA4 activity. For example, in some
embodiments the selective inhibitor or antagonist has an 1C50 for SMARCAZ that is at least 40
percent lower than the IC50 for SMARCAA4. In some embodiments, the selective inhibitor or
antagonist has an IC50 for the SMARCAZ that is at least 50 percent lower than the IC50 for
SMARCA4. In some embodiments, the selective inhibitor or antagonist has an IC50 for the
SMARCAZ that is at feast 60 percent lower than the IC50 for SMARCA4. In some
embodiments, the selective inhibitor or antagonist has an IC50 for SMARCAZ that is at least 70
percent lower than the ICS50 for SMARCA4. In some embodiments, the selective inhibitor or
antagonist has an IC50 for SMARCAZ that is at least 80 percent lower than the 1C50 for
SMARCA4. In some embodiments, the selective inhibitor or antagonist has an 1CS0 for
SMARCAZ that is at feast 90 percent lower than the IC50 for SMARCA4. In some
embodiments, the selective antagonist or inhibitor of SMARCAZ exerts essentially no
inhibitory effect on SMARCAA4.

[0121] In some embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits
SMARCA?2 activity at least 2-fold more efficiently than SMARCA4 activity. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCA2

35



WO 2018/160636 PCT/US2018/020124

activity at least 5- fold more efficiently than SMARCA4 activity. In some embodiments, a
SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCAZ2 activity at least 10-
fold more efficiently than SMARCA4 activity. In some embodiments, a SMARCAZ antagonist
(e.g., a SMARCA?Z inhibitor} inhubits SMARCAZ activity at least 20-fold fold more efficiently
than SMARCA4 activity. In some embodiments, a SMARCA2 antagonist (e.g., a SMARCAZ2
inhibitor) inhibits SMARCA?Z activity at least 50-fold more efficiently than SMARCA4
activity. In some embodiments, a SMARCAZ antagonist (e.g., a SMARCAZ inhibitor) inhibits
SMARCA?2 activity at least 100-fold more efficiently than SMARCA4 activity. In some
embodiments, a SMARCAZ antagonist {(e.g., a SMARCAZ inhibitor) inhibits SMARCA2
activity at least 1000-fold more efficiently than SMARCA4 activity. In some emboduments, a
SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCA?Z2 activity at least
10000-fold more effictently than SMARCA4 activity. In some embodiments, a SMARCAZ
antagonist (e.g., a SMARCAZ inhibitor) inhibits SMARCAZ activity at least 100000-fold more
etficiently than SMARCA4 activity.
[0122] In some embodiments, reduced expression or function, or loss of function, of
SMARCA4 confers sensitivity of said cell to inhibition of SMARCAZ.
[0123] In certain aspects of the disclosure, the inhibitor or antagonist targets the helicase
domain of SMARCAZ2. In some embodiments, the inhibitor or antagonist targets the ATP
domain of SMARCAZ. In some embodiments, the inhibitor or antagonist does not target the
bromodomain of SMARCAZ. In some embodiments, the inhibitor or antagonist targets the
bromodomain of SMARCAZ.
[0124] In some aspects, a SMARCAZ antagonist (e.g., a SMARCAZ inhibitor) inhibits
SMARCAZ helicase activity. In some embodiments, a SMARCAZ antagonist{e.g, a
SMARCAZ inhibitor} inhibits SMARCA?2 helicase activity by at least 10%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCA?2
helicase activity by at least 20%. In some embodiments, a SMARCA?2 antagonist {e.g., a
SMARCAZ inhibitor) inhibits SMARCAZ helicase activity by at least 30%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCA2
helicase activity by at least 40%. In some embodiments, a SMARCAZ antagonist {e.g., a
SMARCAZ2 inhibitor) inhibits SMARCAZ helicase activity by at least 50%. In some
embodiments, a SMARCA?2 antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCAZ
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helicase activity by at least 60%. In some embodiments, a SMARCAZ antagonist{e.g., a
SMARCAZ inhibitor) inhibits SMARCAZ helicase activity by at least 70%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCAZ
helicase activity by at least 80%. In some embodiments, a SMARCA? antagonist{e.g., a
SMARCAZ inhibitor) inhibits SMARCAZ helicase activity by at least 90%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCA2
helicase activity by at least 95%. In some embodiments, a SMARCAZ antagonist {e.g., a
SMARCA?2 inhibitor) inhibits SMARCAZ helicase activity by at least 98%. In some
embodiments, a SMARCAZ antagonist {(e.g., a SMARCAZ inhibitor) inhibits SMARCA2
helicase activity by or at least 99%. In some embodiments, a SMARCAZ antagonist{e.g., a
SMARCAZ inhibitor) inhibits SMARCA? helicase activity and abolishes SMARCAZ activity.
[0125] In some aspects, a SMARCAZ antagonist (e.g., a SMARCAZ inhibitor} inhibits
SMARCA?2 ATPase activity. In some embodiments, a SMARCAZ antagonist (e.¢., a
SMARCAZ inhibitor) inhibits SMARCAZ2 ATPase activity by at least 10%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCA2
ATPase activity by at least 20%. In some embodiments, a SMARCAZ antagonist (e.g., a
SMARCA?2 inhibitor) inhibits SMARCAZ ATPase activity by at least 30%. In some
embodiments, a SMARCA? antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCAZ
ATPase activity by at least 40%. In some embodiments, 3 SMARCAZ antagonist{e.g., a
SMARCAZ inhibitor) inhibits SMARCA?2 ATPase activity by at least 50%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCAZ
ATPase activity by at least 60%. In some embodiments, a SMARCA?Z antagonist{e.g., a
SMARCAZ inhibitor) inhibits SMARCAZ2 ATPase activity by at least 70%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCA2
ATPase activity by at least 80%. In some embodiments, a SMARCAZ antagonist (e.g., a
SMARCA?2 inhibitor) inhibits SMARCAZ ATPase activity by at least 90%. In some
embodiments, a SMARCA? antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCAZ
ATPase activity by at least 95%. In some embodiments, 3 SMARCAZ antagonist{e.g., a
SMARCAZ inhibitor) inhibits SMARCA?2 ATPase activity by at least 98%. In some
embodiments, a SMARCAZ antagonist {e.g., a SMARCAZ inhibitor) inhibits SMARCAZ
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ATPase activity by or at least 99%. In some embodiments, a SMARCA? antagonist (e.g., a
SMARCAZ inhibitor) inhibits SMARCA2 ATPase activity and abolishes SMARCAZ activity
[0126] In certain aspects of the disclosure, the SMARCAZ antagonist or inhibitor inhibits
SMARCA? activity. Inhibition of SMARCAZ activity can be detected using any suitable
method. The inhibition can be measured, for example, either in terms of rate of SMARCA2
activity or as product of SMARCAZ activity.

[0127] The inhibition is a measurable inhibition compared to & suitable control. In some
embodiments, inhibition is at least 10 percent inhibition compared to a suitable control. That
13, the rate of enzymatic activity or the amount of product with the inhibitor is less than or equal
to 90 percent of the corresponding rate or amount made without the inhibitor. In some
embodiments, inhibition is at least 20, 25, 30, 40, 50, 60, 70, 75, 80, 90, or 95 percent
inhibition compared to a suitable control. In some embodiments, inhibition is at least 99
percent inhibition compared to a suitable control. That is, the rate of enzymatic activity or the
arnount of product with the inhibitor 1s less than or equal to 1 percent of the corresponding rate
or amount made without the inhibitor.

Pharmaceutical Formulations

[0128] The disclosure also provides pharmaceutical compositions comprising a compound of
the disclosure or pharmaceutically acceptable salts thereof, and one or more other therapeutic
agents disclosed herein, 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 modalities simultaneously, sequentially, or in alternation.

[0129] Mixtures of compositions of the disclosure can also be administered to the patient as a
simple mixture or in suitable formulated pharmaceutical compositions. For example, some
aspects of the disclosure relate to a pharmaceutical composition comprising a therapeutically
effective dose of a compound of the disclosure, or a pharmaceutically acceptable salt, hydrate,
enantiomer or stereoisomer thereof, one or more other therapeutic agents, and a
pharmaceutically acceptable diluent or carrier.

[0130] A “pharmaceutical composition” i1s a formulation containing the compounds of the
disclosure in a form suitable for administration to a subject. A compound of the disclosure and
one or more other therapeutic agents described herein each can be formulated individually orin

38



WO 2018/160636 PCT/US2018/020124

multiple 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 the disclosure and one
or more other therapeutic agents described herein can be formulated as one pharmaceutical
composition.

[0131] In some embodiments, the pharmaceutical composition is in bulk or in unit dosage
torma. The unit dosage form 1s 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 thereof) 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 is sometimes necessary to
make routine variations 1o 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 like. Dosage forms for the topical or transdermal administration of a
compound of this disclosure include powders, sprays, ointments, pastes, creams, lotions, gels,
solutions, patches and inhalants. In some embodiments, the active compound is mixed under
sterile conditions with a pharmaceutically acceptable carrier, and with any preservatives,
buffers, or propellants that are required.

[0132] 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.

[0133] “Pharmaceutically acceptable excipient” means 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 is 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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[0134] 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
tor injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or
other syuthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens;
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers 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 sodium hydroxide. The parenteral preparation can
be enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic.
[0135] A composition of the disclosure 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 compound of the disclosure 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 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 monittored during and for a
reasonable period after treatment.

[0136] 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 detectable therapeutic or inhibitory effect. The effect can be detected by any assay
method known in the art. 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. Therapeutically
effective amounts for a given situation can be determined by routine experimentation that is
within the skill and judgment of the clinician. In some aspects, the disease or condition o be
treated is cancer. In some aspects, the disease or condition to be treated is a cell proliferative

disorder.
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[0137] In certain embodiments the therapeutically effective amount of each pharmaceutical
agent used 1n combination will be lower when used in combination in comparison to
monotherapy with each agent alone. Such lower therapeutically effective amount could afford
for lower toxicity of the therapeutic regimen.

[0138] For any compound, the therapeutically effective amount can be estimated initially etther
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 administration 1n humans. Therapeutic/prophylactic efficacy and toxicity ray
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 LDs¢ (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, LDso/EDso. Pharmaceutical
corapositions 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.

[0139] Dosage and administration are adjusted to provide sufficient levels of the active agent(s)
or to matntain 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 administration, 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 halt-life and clearance
rate of the particular formulation.

[0140] 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, emulsifying, encapsulating, entrapping, or
lyophilizing processes. Pharmaceutical compositions may be formulated in a conventional
manner using one or more pharmaceutically acceptable carriers comprising excipients and/or
auxiliaries that facilitate 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.
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[0141] Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble} or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersion. For intravenous administration,
suitable carriers 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 fluid 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 fungt. The carrier can be a solvent or dispersion
medium containing, for example, water, ethanol, polvol (for example, glycerol, propylene
glycol, and Liquid polyethylene glycol, and the like), and suitable mixtures 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 microorganisims can be achieved by various antibacterial and
antifungal agents, for example, parabens, chiorobutanol, 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 chioride in the composition. Prolonged
absorption of the injectable compositions can be brought about by including 1n the composition
an agent which delays absorption, for example, aluminum monostearate and gelatin.

[0142] 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 sterilization. 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 vields a powder of the active ingredient plus any
additional desired ingredient from a previously steriie-tiltered solution thereof

[0143]1 Oral compositions generally include an inert 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
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carrier is applied orally and 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 gelatin; an exciptent 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 collordal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a
flavoring agent such as peppermint, methyl salicylate, or orange flavoring.

[0144] For administration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suitable propellant, e.g., a gas
such as carbon dioxide, or a nebulizer.

[0145] Systemtc administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used 1o the formulation. Such penetrants are generally known in the art, and
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays
or supposttories. For transdermal administration, the active compounds are formulated into
ointments, salves, gels, or creams as generally known in the art.

[0146] 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 implants and microencapsulated delivery systems. Biodegradabie,
hiocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polvorthoesters, and polylactic acid. Methods for preparation of
such tormulations 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 U8, Pat.
No. 4,522,811

[0147] It ts especially advantageous to formulate oral or parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used herein
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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 the disclosure are dictated by and directly dependent on the unique
characteristics of the active compound and the particular therapeutic effect to be achieved.
[0148] In therapeutic applications, the dosages of the SMARCA?Z antagonists (e.g., inhibitors}
described herein, other therapeutic agents described herein, compositions comprising a
compound of the disclosure and one or more other therapeutic agents, or the pharmaceutical
compositions used in accordance with the disclosure vary depending on the agent, 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 should be sufficient to result in slowing, and preferably regressing,
the growth of the tumors and also preferably causing complete regression of the cancer.
Dosages can range from about 0.01 mg/kg per day to about 5000 mg/kg per day. In some
aspects, dosages can range from about 1 mg/kg per day to about 1000 mg/kg per day. In some
aspects, 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 ¢/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 years). An effective amount
of a pharmaceutical agent is that which provides an objectively identifiable improvement as
noted by the clinician or other qualified observer. For example, regression of a tumorin 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.

[0149] The pharmaceutical compositions can be included in a container, pack, or dispenser
together with instructions for admunistration.

[0150] The composition of the disclosure is capable of further forming salts. The composition
of the disclosure is capable of forming more than one salt per molecule, e.g., mono-, di-, tri-.

All of these forms are also contemplated within the scope of the claimed invention.
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[0151] As used herein, “pharmaceutically acceptable salts” refer to derivatives of the
compounds of the disclosure wherein the parent compound is modified by making acid or base
salts thereof. Examples of pharmaceutically acceptable salts 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 carboxylic 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 limited to, those derived from inorganic and
organi¢ acids selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic,
benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, 1,2-ethane
sulfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic, glycollvarsanilic,
hexylresorcinic, hvdrabamic, hydrobromic, hydrochlorie, hydroiodic, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic, mandelic,
methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,
polygalacturonic, propionic, salicyclic, stearic, subacetic, succinic, sulfamic, sulfanilic,
sulfuric, tannice, tartaric, toluene sulfonic, and the coramonly occurring amine acids, e.g.,
glycine, alanine, phenylalanine, arginine, etc.

[0152] Other examples of pharmaceutically acceptable salts include hexanoic acid,
cyclopentane propionic actd, pyruvic acid, malonic acid, 3-{(4-hydroxvbenzoyi}benzoic acid,
cinnamic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic
acid, camphorsulfonic 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 ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic base such as ethanolamine, diethanolamine,
triethanolamine, tromethamine, N-methylglucamine, and the like.

[0153] It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates), of the same salt,

[0154] The composition of the disclosure may also be prepared as esters, for example,
pharmaceutically acceptable esters. For example, a carboxylic acid function group in a
compound can be converted to its corresponding ester, e.g., a methyl, ethyl or other ester.
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Also, an alcohol group in a compound can be converted to its corresponding ester, e.g., acetate,
propionate or other ester.

[0155] The composition, or pharmaceutically acceptable salts or solvates thereof, are
administered orally, nasally, transdermally, pulmonary, inhalationally, buccally, sublingually,
intraperintoneally, subcutaneously, intramuscularly, intravenously, rectally, intrapleurally,
intrathecally and parenterally. In some embodiments, the compound is administered orally.
One skilled 1o the art will recognize the advantages of certain routes of administration.

[0156] The dosage regimen utilizing the compounds is selected in 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
tunction of the patient; and the particular compound or salt thereof employed. 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.

[0157] Techniques for formulation and administration of the disclosed compounds of the
disclosure can be found in Remington: the Science and Practice of Pharmacy, 19" edition,
Mack 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 sutficient to provide the desired dosage amount in the range described herein.

[0158] 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 ilustrate different components and methodology useful in practicing the
disclosure. The examples do not limit the claimed invention. Based ou the present disclosure
the skilled artisan can identify and employ other components and methodology useful for
practicing the disclosure.

[0159] As used herein, a “subject in need thereot” is a subject having a disorderassociated with
a decreased level of activity or function of SMARCA4 compared to a control level, or a subject
having an increased risk of developing such disorder relative to the population at large.
Preferably, a subject in need thereof has cancer. A “subject” includes a mammal. The
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mammal 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 1s a human,

[0160] In some embodiments, the control level 1s a fevel of SMARCA4 expression in a subject
or cell from a subject that does not have cancer. In some embodiments, the control level may be
a level of SMARCA4 expression in a subject or cell from a subject belonging to a certain
population, wherein the level is equal or about equal to the average level of expression or
tunction of SMARCA4 observed in said population. In some embodiments, the control level
may be a level of expression or function of SMARCAA4 that is equal or about equal to the
average level of expression or function of SMARCA4 1n the population at large.

[0161] The subject of the disclosure includes any human subject who has been diagnosed with,
has symptoms of, or is at risk of developing a cancer or a precancerous condition. The subject
of the disclosure includes any human subject expressing a mutant SMARCA4 gene. For
example, a mutant SMARCA4 comprises one or more mutations, wherein the mutation is a
substitution, a point mutation, a nonsense mutation, a missense mutation, a deletion, or an
insertion or any other SMARCA4 mutation described herein or otherwise known in the art to
be associated with a loss of function of SMARCAA4.

[0162] A subject in need thereof may have refractory or resistant cancer. “Refractory or
resistant cancer” means cancer that does not respond to an established line of treatment. The
cancer 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 etfective 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 monotherapy. In certain embaodiments the prior therapy is combination therapy.
[0163] In some embodiments, a subject in need thereot 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.

[0164] The subject may also exhibit decreased function or expression of SMARCA4, or loss of
tunction of SMARCA4.

[0165] In some embodiments, the subject is a participant in a clinical trial. In some
embodiments, a criterion for participation of a subject in the clinical trial is a decreased activity
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or function of SMARCA4, or loss of function of SMARCA4, in said subject or a cell of said
subject.

[0166] As used herein, the term “responsiveness” is interchangeable with terms “responsive”,
“sensitive”, and “sensitivity”, and it is meant that a subject is 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.

[0167] As used herein, “sample” means any biological sample derived from the subject,
includes but is not imited to, cells, tissues samples, body fluids (including, but not limited to,
mucus, blood, 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
saroples can be obtained by the physician according to routine practice o the art.

[0168] As used herein, a “normal cell” is a cell that cannot be classified as part of a “cell
proliferative disorder”. A normal cell facks 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.

[0169] 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.

[0170] As used herein, “candidate compound” refers to a compound of the disclosure, or a
pharmaceutically acceptable salt or solvate thereof, that has been or will be tested in one or
more /7 vitro or in vivo biological assays, in order to determine if that compound is likely to
elicit a desired biological or medical response in a cell, tissue, system, animal or human that is
being sought by a researcher or clinician. A candidate compound is a compound of the
disclosure, or a pharmaceutically acceptable salt or solvate thereot. The biological or medical
response can be the treatment of cancer. The biological or medical response can be treatment
or prevention of a cell proliferative disorder. /n vifro or i vivo biological assays can include,
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but are not limited to, enzymatic activity assays, electrophoretic mobility shift assays, reporter
gene assays, in vifro cell viability assays, and the assays described herein.

[0171] As used 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 a
compound of the disclosure, or a pharmaceutically acceptable salt or solvate thereof, to
alleviate the symptoms or complications of a disease, condition or disorder, or to eliminate the
disease, condition or disorder.

[0172] A composttion of the disclosure, or a pharmaceutically acceptable salt or solvate
thereof, can also be used to prevent a disease, condition or disorder. As used herein,
“preventing” or “prevent” describes reducing or eliminating the onset of the symptoms or
complications of the disease, condition or disorder.

[0173] As used heretn, the term "alleviate” s meant to describe a process by which the severity
of a sign or symptom of a disorder is decreased. Importantly, a sign or symptom can be
alleviated without being eliminated. In some embodiments, the administration of
pharmaceutical compositions of the disclosure leads to the elimination of a sign or symptom,
however, elimination 1s not required. Effective dosages are expected to decrease the severity
of a sign or symptom. For instance, a sign or symptom of a disorder such as cancer, which can
occur 1n multiple locations, 1s alleviated if the severity of the cancer is decreased within at least
one of multiple focations.

[0174] As used herein, the term "severity" is meant to describe the potential of cancer to
transform from a precancerous, or benign, state into a malignant state. Alternatively, or in addition,
severity 1s meant to describe a cancer stage, for example, according to the TNM system
{(accepted by the International Union Against Cancer (UICC) and the American Joint Committee
on Cancer (AJCC))} or by other art-recognized methods. Cancer stage refers to the extent or
severtty of the cancer, based on factors such as the location of the primary tumor, tumor size,
number of tumors, and lymph node involvement (spread of cancer into lymph nodes).
Alternatively, or in addition, severity 1s meant to describe the tumor grade by art-recognized
methods (see, National Cancer Institute, www cancer gov). Tumor grade is a system used to
classify cancer cells in terms of how abnormal they lock under a microscope and how quickly
the tumor is likely to grow and spread. Many factors are considered when determining tumor
grade, including the structure and growth pattern of the cells. The specific factors used to
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determine tumor grade vary with each type of cancer. Severity also describes a histologic
grade, also called differentiation, which refers to how much the tumor cells resemble normal
cells of the same tissue type {see, National Cancer Institute, www .cancer.gov). Furthermore,
severity describes a nuclear grade, which refers to the size and shape of the nucleus in tumor
cells and the percentage of tumor cells that are dividing (see, National Cancer Institute,
WWW.Cancer.gov}.

[01751 In some aspects of the disclosure, severity describes the degree to which a tumor has
secreted growth factors, degraded the extracellular matrix, become vascularized, lost adhesion
to juxtaposed tissues, or metastasized. Moreover, severity describes the number of locations to
which a primary tumor has metastasized. Finally, severity includes the difficulty of treating
tumors of varying tyvpes and locations. For example, inoperable tumors, those cancers which have
greater access to multiple body systems (hematological and immunological tumors), and those
which are the most resistant to traditional treatments are considered most severe. In these
situations, prolonging the life expectancy of the subject and/or reducing pain, decreasing the
proportion of cancerous cells or restricting cells to one system, and improving cancer
stage/tumor grade/histological grade/nuclear grade are considered alleviating a sign or
symptom of the cancer.

[0176] As used herein the term "symptom" is defined as an indication of disease, illness, injury,
or that something is not right in the body. Symptoms are felt or noticed by the individual
experiencing the symptom, but may not easily be noticed by others. Others are defined as non-
health-care professionals.

[0177] As used herein the term "sign" is also defined as an indication that something is not
right in the body. But signs are defined as things that can be seen by a doctor, nurse, or other

health care professional.

Cancer

[0178] A “cancer cell” or “cancerous cell” 15 a cell manifesting a cell proliferative disorder that
is a cancer. Any reproducible means of measurement may be used to identify cancer cells or
precancerous cells. Cancer cells or precancerous cells can be identified by histological typing
ot grading of a tissue sample {e.g., a biopsy sample). Cancer cells or precancerous cells can be
identified through the use of appropriate molecular markers.
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[0179] Exemplary cancers include, but are not limited to, adrenocortical carcinoma, AIDS-
related 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
malignant fibrous histiocytoma, brain cancer, brain tumor, brain stem glioma, cerebellar
astrocytoma, cerebral astrocytoma/malignant glioma, ependymoma, medulloblastoma,
supratentorial primitive neuroectodermal tumors, visual pathway and hypothalamic glioma,
breast cancer, bronchial adenomas/carcinoids, carcinoid tumor, gastrointestinal, nervous system
cancer, nervous system lymphoma, central nervous 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 lymphoma, lvmphoid 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, tslet cell tumors (endocrine
pancreas), Kapost Sarcoma, kidney cancer, renal cancer, kidney cancer, laryngeal cancer, acute
lymphoblastic leukemia, acute myeloid leukemia, chronic lymphocytic teukemia, chronic
myelogenous leukemia, hairy cell leukenna, lip and oral cavity cancer, liver cancer, lung cancer,
non-small cell lung cancer, small cell lung cancer, AIDS-related lymphoma, non-Hodgkin
lymphoma, primary central nervous system lymphoma, Waldenstram macroglobulinemia,
medulloblastoma, melanoma, utraocular {(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, oropharyngeal cancer,
ovarian cancer, ovarian epithelial cancer, ovarian low malignant potential tumor, pancreatic
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cancer, islet cell pancreatic cancer, paranasal sinus and nasal cavity cancer, parathyroid cancer,
penile cancer, pharyngeal cancer, pheochromocytoma, pineoblastoma and supratentorial
primitive neuroectodermal tumors, pituttary tumor, plasma cell neoplasm/multiple myeloma,
pleuropulmonary blastoma, prostate cancer, rectal cancer, renal pelvis and ureter, transitional
cell cancer, retinoblastoma, rhabdomyosarcoma, salivary gland cancer, ewing family of
sarcoma tumors, Kapost Sarcoma, soft tissue 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 tumors, 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, and Wilm’s
Tumor.

[01807 A “cell proliferative disorder of the hematologic systemn” 15 a cell proliferative disorder
involving celis of the hematologic system. A cell proliferative disorder of the hematologic
system can include lymphoma, leukemia, myeloid neoplasms, mast cell neoplasms,
myelodysplasia, benign monoclonal gammopathy, lvmphomatoid granulomatosis,
lymphomatoid papulosis, polycythemia vera, chronic myelocytic 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.
Preferably, compositions of the disclosure may be used to treat a cancer selected from the
group consisting of a hematologic cancer of the disclosure or a hematologic cell proliferative
disorder of the disclosure. A hematologic cancer of the disclosure can inchude multiple
myeloma, lymphoma (including Hodgkin’s lvmphoma, 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
leukemia, chronic lvmphocytic leukemia, chronic myelocytic leukemia, chronic myelogenous
leukemia, and mast cell leukemia), myeloid neoplasms and mast cell neoplasms.

[01817 A “cell proliferative disorder of the lung” 1s a cell proliferative disorder involving cells
of the lung. Cell proliferative disorders of the lung can include all forms of cell proliferative
disorders aftecting hung cells. Cell proliferative disorders of the lung can include lung cancer, a
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precancer or precancerous condition of the lung, benign growths or lesions of the lung, and
malignant growths or lesions of the lung, and metastatic lesions in tissue and organs in the body
other than the lung. Preferably, compositions of the disclosure may be used to treat lung cancer
or cell proliferative disorders of the lung. Lung cancer can include all forms of cancer of the
lung. Lung cancer can include malignant lung neoplasms, carcinoma i sifu, 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, giant 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).

[0182] Cell proliferative disorders of the lung can inchude all forms of cell proliferative
disorders affecting lung cells. Cell proliferative disorders of the lung can include lung cancer,
precancerous conditions of the lung. Cell proliferative disorders of the fung can include
hyperplasia, metaplasia, and dysplasia of the lung. Cell proliferative disorders of the lung can
include asbestos-induced hyperplasia, squamous metaplasia, and benigo reactive mesothelial
metaplasia. Cell proliferative disorders of the lung can include replacement of columnar
epithelium with stratitied sguamous epithelium, 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,
rheumatoid disease, sarcoidosis, interstitial pneumonitis, tuberculosis, repeated pneumonias,
idiopathic pulmonary fibrosis, granulomata, asbestosis, fibrosing alveolitis, and Hodgkin's
disease.

[0183] A “cell proliferative disorder of the colon” is a cell proliferative disorder involving cells
of the colon. Preferably, the cell proliferative disorder of the colon is colon cancer. Preferably,
compositions of the disclosure may be used to treat colon cancer or cell proliferative disorders
of the colon. Colon cancer can include all forms of cancer of the colon. Colon cancer can
include sporadic and hereditary colon cancers. Colon cancer can include malignant colon
neoplasms, carcinoma i sifi, typical carcinoid tumors, and atypical carcinoid tumors. Colon
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cancer can include adenocarcinoma, squamous cell carcinoma, and adenosquamous cell
carcinoma. Colon cancer can be associated with a hereditary syndrome selected from the group
consisting of hereditary nonpolyposis colorectal cancer, familial adenomatous polyposis,
Gardner’s syndrome, Peutz-Jeghers syndrome, Turcot’s syndrome and juventle polyposis.
Colon cancer can be caused by a hereditary syndrome selected from the group consisting of
hereditary nonpolvposis colorectal cancer, familial adenomatous polyposis, Gardner’s
syndrome, Peutz-Jeghers syndrome, Turcot’s syndrome and juvenile polyposis.

[0184] Cell proliferative disorders of the colon can include all forms of cell proliferative
disorders affecting colon cells. Cell proliferative disorders of the colon can include colon
cancer, precancerous conditions of the colon, adenomatous polyps of the colon, and
metachronous lesions of the colon. A cell proliferative disorder of the colon can include
adenoma. Cell proliferative disorders of the colon can be characterized by hyperplasia,
metaplasia, and dysplasia of the colon. Prior colon diseases that may predispose individuals to
development of cell proliferative disorders of the colon can include prior colon cancer. Current
disease that may predispose individuals to development of cell proliferative disorders of the
colon can include Crohn’s disease and ulcerative colitis. A cell proliferative disorder of the
colon can be associated with a mutation in a gene selected from the group consisting of p33,
ras, FAP and DCC. Anindividual can have an elevated risk of developing a cell proliferative
disorder of the colon due to the presence of a mutation in a gene selected from the group
consisting of pS33, ras, /AP and DCC.

[0185] A “cell proliferative disorder of the pancreas” is a cell proliferative disorder involving
cells of the pancreas. Cell proliferative disorders of the pancreas can include all forms of cell
proliferative disorders affecting pancreatic cells. Cell proliferative disorders of the pancreas
can include pancreas cancer, a precancer or precancerous condition of the pancreas, hyperplasia
of the pancreas, and dysaplasia of the pancreas, benigon growths or lesions of the pancreas, and
malignant growths or lesions of the pancreas, and metastatic lesions in tissue and organs in the
body other than the pancreas. Pancreatic cancer includes all forms of cancer of the pancreas.
Pancreatic cancer can include ductal adenoccarcinoma, adencsquamous carcinoma, pleomorphic
giant cell carcinoma, mucinous adenocarcinoma, osteoclast-like giant cell carcinoma, mucinous
cystadenccarcinoma, acinar carcinoma, unclassified large cell carcinoma, small cell carcinoma,
pancreatoblastoma, papillary neoplasm, mucinous cystadenoma, papitlary cystic neoplasm, and

4

(¥



WO 2018/160636 PCT/US2018/020124

serous cystadenoma. Pancreatic cancer can also include pancreatic neoplasms having
histologic and ultrastructural heterogeneity (e.g., mixed cell types).

[0186] A “cell proliferative disorder of the prostate” is a cell proliferative disorder involving
cells of the prostate. Cell proliferative disorders of the prostate can include all forms of cell
proliferative disorders affecting prostate cells. Cell proliferative disorders of the prostate can
include prostate cancer, a precancer or precancerous condition of the prostate, benign growths
or lesions of the prostate, malignant growths ot lesions of the prostate and metastatic lesions in
tissue and organs in the body other than the prostate. Cell proliferative disorders of the prostate
can include hyperplasia, metaplasia, and dysplasia of the prostate.

[0187] A “cell proliferative disorder of the skin™ is a cell proliferative disorder involving cells
of the skin. Cell proliferative disorders of the skin can include all forms of cell proliferative
disorders affecting skin cells. Cell proliferative disorders of the skin can include a precancer or
precancerous condition of the skin, benign growths or lesions of the skin, melanoma, malignant
melanoma and other malignant growths or lesions of the skin, and metastatic lesions in tissue
and organs in the body other than the skin. Cell proliferative disorders of the skin can include
hyperplasia, metaplasia, and dysplasia of the skin.

[0188] A “cell proliferative disorder of the ovary” is a cell proliferative disorder involving cells
of the ovary. Cell proliferative disorders of the ovary can include all forms of cell proliferative
disorders affecting cells of the ovary. Cell proliferative disorders of the ovary can include a
precancer or precancerous condition of the ovary, benign growths or lesions of the ovary,
ovartan cancer, malignant growths or lesions of the ovary, and metastatic lesions in tissue and
organs in the body other than the ovary. Cell proliferative disorders of the skin can include
hyperplasia, metaplasia, and dysplasia of cells of the ovary.

[0189] A “cell proliferative disorder of the breast” is a cell proliferative disorder involving
cells of the breast. Cell proliferative disorders of the breast can include all forms of cell
proliferative disorders affecting breast cells. Cell proliferative disorders of the breast can
include breast cancer, a precancer or precancerous condition of the breast, benign growths or
lesions of the breast, and malignant growths or lesions of the breast, and metastatic lesions in
tissue and organs in the body other than the breast. Cell proliferative disorders of the breast can

include hyperplasia, metaplasia, and dysplasia of the breast.
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[0190] A cell proliferative disorder of the breast can be a precancerous condition of the breast.
Compositions of the disclosure may be used to treat a precancerous condition of the breast. A
precancerous condition of the breast can include atypical hyperplasia of the breast, ductal
carcinoma i sifu (DCIS), intraductal carcinoma, lobular carcinoma in situ (LCIS), lobular
neoplasia, and stage 0 or grade 0 growth or lesion of the breast {e.g,, stage 0 or grade 0 breast
cancer, Or carcinoma in sifu). A precancerous condition of the breast can be staged according to
the TNM classification scheme as accepted by the American Joint Committee on Cancer
(AJCC), where the primary tumor (T} has been assigned a stage of TO or Tis; and where the
regional Iyraph vodes (N) have been assigned a stage of NO; and where distant metastasis (M)
has been assigned a stage of MO,

[0191] The cell proliferative disorder of the breast can be breast cancer. Preferably,
compositions of the disclosure may be used to treat breast cancer. Breast cancer includes all
forms of cancer of the breast. Breast cancer can include primary epithelial breast cancers.
Breast cancer can include cancers in which the breast 13 involved by other tumors such as
lymphoma, sarcoma or melanoma. Breast cancer can include carcinoma of the breast, ductal
carcinoma of the breast, lobular carcinoma of the breast, undifferentiated carcinoma of the
breast, cystosarcoma phyllodes of the breast, angiosarcoma of the breast, and primary
lymphoma of the breast. Breast cancer can include Stage I, 1T, HIA, HIB, HIC and I'V breast
cancer. Ductal carcinoma of the breast can include invasive carcinoma, invasive carcinoma i
situ with predominant intraductal component, inflammatory breast cancer, and a ductal
carcinoma of the breast with a histologic type selected trom the group consisting of comedo,
mucinous {colloid), medullary, medullary with lymphocytic infiltrate, papillary, scirrhous, and
tubular. Lobular carcinoma of the breast can include invasive lobular carcinoma with
predominant iz situ component, invasive lobular carcinoma, and infiltrating lobular carcinoma.
Breast cancer can include Paget’s disease, Paget’s disease with intraductal carcinoma, and
Paget’s disease with invasive ductal carcinoma. Breast cancer can include breast neoplasms
having histologic and ultrastructural heterogeneity (e.g., mixed cell types).

[0192] Preferably, compound of the disclosure, or a pharmaceutically acceptable salt or solvate
thereof, may be used to treat breast cancer. A breast cancer that is to be treated can include
familial breast cancer. A breast cancer that is to be treated can include sporadic breast cancer,
A breast cancer that is to be treated can arise in a male subject. A breast cancer that is to be
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treated can arise in a female subject. A breast cancer that is to be treated can arise in a
premenopausal fermale subject or a postmenopausal female subject. A breast cancer that 1s to
be treated can arise in a subject equal to or older than 30 years old, or a subject younger than 30
years old. A breast cancer that is to be treated has arisen in a subject equal to or older than 50
years old, or a subject vounger than 50 years old. A breast cancer that is to be treated can arise
in a subject equal to or older than 70 years old, or a subject younger than 70 years old.

[0193] A breast cancer that is to be treated can be typed to identify a familial or spontaneous
mutation in BRCATL, BRCA2, or p53. A breast cancer that is to be treated can be typed as
having a HERZ2/neu gene amplification, as overexpressing HER2/neu, or as having a low,
intermediate or high level of HER2/neu expression. A breast cancer that is to be treated can be
typed for a marker selected from the group consisting of estrogen receptor (ER), progesterone
receptor {PR), human epidermal growth factor receptor-2, Ki-67, CA15-3, CA 27-29, and ¢-
Met. A breast cancer that is to be treated can be typed as ER-unknown, ER-rich or ER-poor. A
breast cancer that is to be treated can be typed as ER-negative or ER-~positive. ER-typing of a
breast cancer may be performed by any reproducible means. ER-typing of a breast cancer may
be performed as set forth in Onkologie 27: 175-179 (2004). A breast cancer that is to be treated
can be typed as PR-unknown, PR-rich, or PR-poor. A breast cancer that is to be treated can be
typed as PR-negative or PR-positive. A breast cancer that is to be treated can be typed as
receptor positive or receptor negative. A breast cancer that is to be treated can be typed as being
associated with elevated blood levels of CA 15-3, or CA 27-29, or both.

{01941 A breast cancer that is to be treated can include a localized tumor of the breast. A
breast cancer that is to be treated can include a tumor of the breast that 1s associated with a
negative sentinel lymph node (SLN) biopsy. A breast cancer that is to be treated can include a
tumor of the breast that is associated with a positive sentinel lymph node (SLN} biopsy. A
breast cancer that is to be treated can include a tumor of the breast that is associated with one or
more positive axillary ivmiph nodes, where the axillary lymiph nodes have been staged by any
applicable method. A breast cancer that is to be treated can include a tumor of the breast that
has been typed as having nodal negative status {(e.g., node-negative) or nodal positive status
{e.g., node-positive). A breast cancer that is to be treated can include a tumor of the breast that
has metastasized to other locations in the body. A breast cancer that is to be treated can be
classified as having metastasized to a location selected from the group consisting of bone, lung,
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liver, or brain. A breast cancer that 1s to be treated can be classified according to a characteristic
selected from the group consisting of metastatic, localized, regional, local-regional, locally
advanced, distant, multicentric, bilateral, ipsilateral, contralateral, newly diagnosed, recurrent,
and inoperable.

[0195] A compound of the disclosure, or a pharmaceutically acceptable salt or solvate thereof,
may be used to treat or prevent a cell proliferative disorder of the breast, or to treat or prevent
breast cancer, in a subject having an increased risk of developing breast cancer relative to the
population at large. A subject with an increased risk of developing breast cancer relative to the
population at large is a female subject with a family history or personal history of breast cancer.
A subject with an increased risk of developing breast cancer relative to the population at large
is a temale subject having a germ-line or spontaneous mutation in BRCA1 or BRCA2, or both.
A subject with an increased risk of developing breast cancer relative to the population at farge
is a fernale subject with a family history of breast cancer and a germ-line or spontaneous
mutation in BRCAT or BRCAZ2, or both. A subject with an increased risk of developing breast
cancer relative to the population at large is a female who is greater than 30 years old, greater
than 40 years old, greater than S0 years old, greater than 60 years old, greater than 70 years old,
greater than 80 years old, or greater than 90 vears old. A subject with an increased risk of
developing breast cancer relative to the population at large is a subject with atypical
hyperplasia of the breast, ductal carcinoma in sifie (DCIS), intraductal carcinoma, lobular
carcinoma i situ (LCIS), lobular neoplasia, or a stage O growth or lesion of the breast {(e.g.,
stage O or grade 0O breast cancer, or carcinoma i sifu).

[0196] A breast cancer that is to be treated can histologically graded according to the Scartt-
Bloom-Richardson system, wherein a breast turmor has been assigned a mitosis count score of
1,2, or 3; a nuclear pletomorphism score of 1, 2, or 3; a tubule formation score of 1, 2, or 3;
and a total Scarff-Bloom-Richardson score of between 3 and 9. A breast cancer that 13 to be
treated can be assigned a tumor grade according to the International Consensus Panel on the
Treatment of Breast Cancer selected from the group consisting of grade 1, grade 1-2, grade 2,
grade 2-3, or grade 3.

[0197] A cancer that is to be treated can be staged according to the American Joint Committee
on Cancer (AJCC) TNM classification system, where the tumor (T has been assigned a stage
of TX, T1, Timic, Tla, Tib, Tic, T2, T3, T4, T4a, T4b, T4c, or T4d; and where the regional
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lymph nodes (N) have been assigned a stage of NX, NO, N1, N2, N2a, N2b, N3, N3a, N3b, or
N3¢; and where distant metastasis (M) can be assigned a stage of MX, MO, or M1, A cancer
that is to be treated can be staged according to an American Joint Commitiee on Cancer
(AJCC) classification as Stage I, Stage A, Stage 1B, Stage IITA, Stage IIB, Stage HIC, or
Stage IV. A cancer that s to be treated can be assigned a grade according to an AICC
classification as Grade GX (e.g,, grade cannot be assessed), Grade 1, Grade 2, Grade 3 or
Grade 4. A cancer that is to be treated can be staged according to an AJCC pathologic
classification (pN) of pNX, pNO, PNO (I-), PNO (1+), PNO (mol-}, PNO (mol+), PN1, PN1{mi),
PN1a, PN1b, PNic, pN2, pN2a, pN2b, pN3, pN3a, pN3b, or pN3¢.

[0198] A cancer that is to be treated can include a tumor that has been determined to be less
than or equal to about 2 centimeters in diameter. A cancer that s to be treated can include a
tumor that has been determined to be from about 2 to about 5 centimeters in diameter. 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. A cancer that 18 to be treated can include a tumor that
has been determined to be greater than 5 centimeters in diameter. A cancer that is to be treated
can be classified by microscopic appearance as well differentiated, moderately differentiated,
poorly differentiated, or undifferentiated. 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}. 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). 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. A cancer that is to be treated can be classified as being
aneuplotd, triploid, tetraploid, or as having an altered ploidy. 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.

[0199] In some embodiments, a cancer that is to be treated is a cancer in which a member of
the SWI/SNF complex, e.g., SMARCA4, is mutated or exhibits a foss of function {e.g , a
decrease of enzymatic activity). For example, a cancer to be treated may be a cancer in which
SMARCA4 is mutated. Non limiting examples of cancers in which SMARCA4 mutations
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occur include small cell carcinoma of the ovary of the hypercalcemic type (SCCOHT), bladder
cancer, stomach cancer, lung cancer (e.g., non-small cell lung cancer), glioblastoma brain
tumors (glioma, GBM), head and neck cancer, kidney cancer, uterine cancer, cervical cancer,
and pancreatic cancer.

[0200] A cancer that is to be treated can be evaluated by DNA cytometry, flow cytometry, or
image cytometry. 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 S phase of
cell division). A cancer that is to be treated can be typed as having a low S-phase fraction or a
high S-phase fraction.

[0201] Cancer ts a group of diseases that may cause almost any sign or symptom. The signs and
symptoms will depend on where the cancer is, the size of the cancer, and how much it affects
the nearby organs or structures. If a cancer spreads (metastasizes), then symptoms may appear in
different parts of the body.

[0202] Treating cancer can result in a reduction in tumor volume. Preferably, after treatment,
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.

[0203] Treating cancer can result in a decrease in number of tumors. Preferably, after
treatment, tumor number is reduced by 5% or greater relative to number prior to treatment;
more preferably, tumeor number 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%. 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
eye or at a specified magnification. Preferably, the specified magnification s 2x, 3%, 4x, 5x,
10x, or 50x.

[0204] Treating cancer can result in a decrease in number of metastatic lesions in other tissues
or organs distant from the primary tumor site. Preferably, after treatment, the number of
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metastatic lesions is reduced by 5% or greater relative to number prior {o 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 s 2x, 3%, 4x, 5x, 10x, or 50x.

[0205] 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, 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. Aun increase in
average survival time of a population may be measured by any reproducible means. An
increase in average survival ime 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
example, by calculating for a population the average length of survival following completion of
a first round of treatment with an active compound.

[0206] Treating cancer can result in an increase in average survival time of a population of
treated subjects in comparison to a population of untreated subjects. Preferably, 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
tor 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
example, by calculating for a population the average length of survival following completion of
a first round of treatment with an active compound.

[0207] 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 thatisnot a
compound of the disclosure, or a pharmaceutically acceptable salt, solvate, analog or derivative
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thereof. Preferably, 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 exarmple, by calculating for a population the average
length of survival following completion of a first round of treatment with an active compound.
[0208] Treating cancer can result in a decrease in the mortality rate of a population of treated
subjects in comparison o a population receiving carrier alone. Treating cancer can resultin a
decrease in the mortality rate of a population of treated subjects in comparison to an untreated
population. Treating cancer can result in a decrease in the mortality rate of a population of
treated subjects in comparison to a population receiving monotherapy with a drug thatis not a
compound of the disclosure, or a pharmaceutically acceptable salt, solvate, analog or derivative
thereof. Preferably, 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 unit
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.

[0209] Treating cancer can result in a decrease in tumor growth rate. Preferably, after
treatment, tumor growth rate 18 reduced by at least 5% relative to number prior to 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 least 50%, even more preferably, reduced by at least 50%; and
most preferably, reduced by at feast 75%. Tumor growth rate may be measured by any
reproducible means of measurement. Tumor growth rate can be measured according to a
change in tumor diameter per unit time.
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[0210] Treating cancer can result in a decrease in tumor regrowth. Preferably, after treatment,
tumor regrowth is less than 5%; more preferably, tumor regrowth is 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 may 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 fatlure of tumors to reoccur after treatment has stopped.

[0211] Treating or preventing a cell proliferative disorder can result in a reduction n the rate of
cellular proliferation. Preferably, after treatment, the rate of cellular proliferation s 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 at least 50%; and most preferably, by at least 75%. The rate of
cellular proliferation may be rueasured by any reproducible means of measurement. The rate of
cellular proliferation is measured, for example, by measuring the number of dividing celis in a
tissue sample per unit tiroe.

[0212] Treating or preventing a cell proliferative disorder can result in a reduction in the
proportion of proliferating cells. Preferably, after treatment, the proportion of proliferating cells
is 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 at feast 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 15 measured, for example, by quantifying 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.

[0213] 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, 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
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at least 75%. Size of an area or zone of cellular proliteration 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.

[0214] 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, the number of cells having an abnormal morphology 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%. An abunormal 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
pletomorphism.

[0215] As used herein, the term “selectively” means tending to occur at a higher frequency in
one population than 1o another population. The compared populations can be cell populations.
Preferably, a compound of the disclosure, or a pharmaceutically acceptable salt or solvate
thereof, acts selectively on a cancer or precancerous cell but not on a normal cell. Preferably, a
compound of the disclosure, or a pharmaceutically acceptable salt or solvate thereof, acts
selectively to modulate one molecular target {e.g., a target helicase, such as SMARCAZ) but
does not significantly modulate another molecular target (e.g,, a different helicase, such as
SMARCAA4, or a non-helicase enzyme, e.g., in the case of a SMARCAZ ATPase inhibitor, the
ATPase activity of a different helicase, or a different protein having ATPase activity). The
disclosure also provides a method for selectively inhibiting the activity of an enzyme, such asa
helicase (e.g., SMARCAZ). Preferably, a SMARCAZ inhibitor selectively inhibits SMARCAZ,
e.g., a helicase or ATPase activity of SMARCAZ, relative to inhibiting a second, different
enzyme, ¢.g., a different helicase (e.g, SMARCA4) or a different enzyme exhibiting ATPase
activity, if the inhibition of SMARCAZ is greater than two times the inhibition of the second,
different enzyme. In some embodiments, selective SMARCAZ inhibition occurs if the
inhibition of SMARCAZ is greater than five times, greater than 10 times, greater than fifty
times, greater than 100 times, or greater than 1000 times the inhibition of the second, different
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enzyme. For example, in some embodiments, SMARCA?2 inhibition would be said to occur
selectively over SMARCA4 inhibition if SMARCAZ helicase activity inhibition 1s greater than
2-fold the SMARCA4 inhibition.

[0216] A composition of the disclosure, e.g., a composition comprising SMARCAZ inhibitor,
and one or more cther therapeutic agents, such as prednisone, can modulate the activity of a
molecular target {e.g., a target helicase). Modulating refers to stimulating or inhibiting an
activity of a molecular target. Preferably, a compound of the disclosure, or a pharmaceutically
acceptable salt or solvate thereof, modulates the activity of a molecular target if it stimulates or
inhibits the activity of the roolecular target by at least 2-fold relative to the activity of the
molecular target under the same conditions but lacking only the presence of said compound.
More preferably, a compound of the disclosure, or a pharmaceutically acceptable salt or solvate
thereof, modulates the activity of a molecular target if it stimulates or inhibiis the activity of the
molecular target by at least 5-fold, at least 10-fold, at least 20-fold, at least 50-fold, at least
100-fold relative to the activity of the molecular target under the sarue conditions but lacking
only the presence of said compound. The activity of a molecular target may be measured by
any reproducible means. The activity of a molecular target may be measured in vifro or in vivo.
For example, the activity of a molecular target may be measured in vifro by an enzymatic
activity assay or a DNA binding assay, or the activity of a molecular target may be measured in
vivo by assaying for expression of a reporter gene.

[0217] A composition of the disclosure, e.g., a composition comprising SMARCAZ inhuibitor,
and one or more other therapeutic agents, such as preduisone, can modulate the activity of a
molecular target {e.g., a target helicase). Modulating refers to stimulating or inlibiting an
activity of a molecular target. Preferably, a compound of the disclosure, or a pharmaceutically
acceptable salt or solvate thereof, modulates the activity of a molecular target if it stimulates or
inhibits the activity of the molecular target by at least 2-fold relative to the activity of the
molecular target under the same conditions but lacking only the presence of said compound.
More preferably, a compound of the disclosure, or a pharmaceutically acceptable salt or solvate
thereot, modulates the activity of a molecular target if it stimulates or inhibits the activity of the
molecular target by at least S-fold, at least 10-fold, at least 20-fold, at least 50-fold, at least
100-fold relative 1o the activity of the molecular target under the same conditions but lacking
only the presence of said compound. The activity of a molecular target may be measured by
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any reproducible means. The activity of a molecular target may be measured in vifro or in vivo.
For example, the activity of a molecular target may be measured /# vifro by an enzymatic
activity assay or a DNA binding assay, ot the activity of a molecular target may be measured in
vivo by assaying for expression of a reporter gene.

[0218] A composition of the disclosure does not significantly modulate the activity of a
molecular target if the addition of the compound does not stimulate or inhibit the activity of the
molecular target by greater than 10% relative to the activity of the molecular target under the
same conditions but lacking only the presence of said compound.

[0219] Administering a composition of the disclosure to a cell or a subject in need thereof can
result in modulation (7.e., stimulation or inhibition) of an activity of a helicase of interest.
[0220] Administering a compound of the disclosure, e.g., a composition comprising
aSMARCAZ inhibitor, and one or more other therapeutic agents, such as prednisone, to a cell
or a subject in need thereof results in modulation (i.e., stimulation or inhibition) of an activity
of an intracellular target (e.g., substrate). Several intracellular targets can be modulated with
the compounds of the disclosure, including, but not limited to, helicases.

(02211 Activating refers to placing a composition of matter (e.g., protein or nucleic acid) in a
state suitable for carrying out a desired biological function. A composition of matter capable of
being activated also has an unactivated state. An activated composition of matter may have an
inhibitory or stimulatory biological function, or both.

[0222] Elevation refers to an increase in a desired biological activity of a composition of matter
{e.g.. a protein or a nucleic actd). Elevation may occur through an increase in concentration of
a composition of matter.

[0223] As used herein, “a cell cycle checkpoint pathway” refers to a biochemical pathway that
is involved in modulation of a cell cycle checkpoint. A cell cycle checkpoint pathway may have
stimulatory or inhibitory effects, or both, on one or more functions comprising a cell cycle
checkpoint. A cell cycle checkpoint pathway is comprised of at least two compositions of
matter, preferably proteins, both of which contribute to modulation of a cell cycle checkpoint.
A cell cycle checkpoint pathway may be activated through an activation of one or more
members of the cell cycle checkpoint pathway. Preferably, a cell cycle checkpoint pathway 1s a

biochemical signaling pathway.
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[0224] As used herein, “cell cycle checkpoint regulator” refers to a composition of matter that
can function, at least in part, in modulation of a cell cycle checkpoint. A cell cycle checkpoint
regulator may have stimulatory or inhibitory effects, or both, on one or more functions
comprising a cell cycle checkpoint. A cell cycle checkpoint regulator can be a protein or not a
protein.

[0225] Treating cancer or a cell proliferative disorder can result in cell death, and preferably,
cell death results in a decrease of at feast 10% 1n number of cells in a 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 feast 75%. Number of cells in a population may be measured
by any reproducible means. A number of cells 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 Li er af ., Proc Natl Acad Sci U S
A. 100(5): 2674-8, 2003. In some aspects, cell death occurs by apoptosis.

[0226] Preferably, an effective amount of a composttion of the disclosure, or a
pharmaceutically acceptable salt or solvate thereof] is not significantly cytotoxic to normal
cells. A therapeutically effective amount of a compound is not significantly cytotoxic to
normal cells if administration of the compound in a therapeutically effective amount does not
induce cell death in greater than 10% of normal cells. A therapeutically effective amount of a
compound does not significantly atfect the viability of normal cells if administration of the
compound in a therapeutically effective amount does not induce cell death in greater than 10%
of normal cells. In some aspects, cell death occurs by apoptosis.

[0227] Contacting a cell with a composition of the disclosure, or a pharmaceutically acceptable
salt or solvate thereof, can induce or activate cell death selectively in cancer cells.
Administering to a subject in need thereof a compound of the disclosure, or a pharmaceutically
acceptable salt or solvate thereof, can induce or activate cell death selectively in cancer cells.
Contacting a cell with a composition of the disclosure, or a pharmaceutically acceptable salt or
solvate thereof, can induce cell death selectively in one or more cells affected by a cell
proliferative disorder. Preferably, adnunistering to a subject in need thereof a composition of
the disclosure, or a pharmaceutically acceptable salt or solvate thereof, induces cell death
selectively in one or more cells affected by a cell proliferative disorder.
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[0228] The disclosure refates to a method of treating or preventing cancer by administering a
composition of the disclosure, or a pharmaceutically acceptable salt or solvate thereof, to a
subject in need thereof, where administration of the composition of the disclosure, or a
pharmaceutically acceptable salt or solvate 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. G1, G1/S, G2Z/M}, or induction of cell senescence, or promotion of tumor cell
differentiation; promotion of cell death in cancer cells via cytotoxicity, necrosis or apoptosis,
without a significant amount of cell death in normal cells, antitumor activity in animals with a
therapeutic index of at least 2. As used herein, “therapeutic index” is the maximum tolerated
dose divided by the efficacious dose.

[0229] One skilled in the art may refer to general reference texts for detailed descriptions of
known techniques discussed herein or equivalent techniques. These texts include Ausubel ef
al., Current Protfocols in Molecular Biology, John Wiley and Sons, Inc. (2005); Sambrook er
al., Molecular Cloning, A Laboratory Mannal (3 edition), Cold Spring Harbor Press, Cold
Spring Harbor, New York (2000); Coligan et al., Current Protocols in Immunology, John
Wiley & Sons, N.Y ; Enna er af., Current Protocols in Pharmacology, John Wiley & Sons,
N.Y.; Fingl et al., The Pharmacological Basis of Therapeutics (1975}, Remingron'’s
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, 18% edition (1990). These texts

can, of course, also be referred to in making or using an aspect of the disclosure,

Example 1:

[0230] Sensitivity to knockout of SMARCA?2 through CRISPR/Cas9-mediated gene
knockout was determined by CRISPR/Cas9 pooled screening. A large population of cells was
infected with a pooled library of barcoded sgRNA guides to genes of interest. For
proliferation-based screens, the barcode/CRISPR representation was measured at the start and
end of the experiment by sequencing of genomic DNA, and the relative enrichment/decrease in
CRISPR sgRNAs identified genes for which knockout altered proliferation rate. A custom
CRISPR lentiviral library with 6500 small guide RNAs targeting over 600 epigenetic genes
was generated, and screened against 195 cell lines over a time course of up to 40 days. KRas
was tncluded as a positive control in the CRISPR/Cas9 library, and 1t was observed that

sensitivity to KRas knockout was highly correlated with KRas mutations. SMARCA4 null or
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mutant cells, including A549 and NCIH1299 lung cancer cell lines, were found to be
sensitive to SMARCAZ2 knockout (Figure 1)}. The synthetic lethal relationship between
SMARCA2 and SMARCA4 was further validated tn the hiterature (Hoffman et al. PNAS, 2013,
111(8), 3128-3133; Wilson et al, Mol. Cell Biol., 2014, 34(6),1136-44; Vangamundi et al.
Cancer Res. 2015, 75(18):3865-78, and Oike et al, Cancer Res. 2013 Sep 1,73(17}, S508-18;
the contents of each of which are incorporated herein by reference in their entireties)

[0231] To further investigate the relationship between SMARCA4 expression and sensitivity
to SMARCAZ inhibition, a panel of non-small cell lung cancer (NSCLC} lines was tested for
protein levels of SMARCAZ and SMARCA4. A transcriptomic analysis of NSCLC cell lines
that have RNA seq. data available tn Cancer Cell Line Encyclopedia (CCLE) is shown in
Figure 2. Cell lines with low SMARCA4 expression were found to be sensitive to SMARCAZ
inhibition, suggesting that loss of SMARCA4 predicts response to SMARCAZ wnhibition and
is a potential patient stratification biomarker. It is also suggested that SMARC A4 mutations
under-predict protein loss, and that hence, an understanding of protein levels of SMARCAZ
and SMARCA4 expression is critical, calling for better analysis of this patient population, e.g.
via immunohistochemistry assays or multiplex protein assays to assess protein expression in
clinical samples.

Example 2: SMARCA2/4 immunohistochemistry assay to assess protein expression in
clinical samples

[0232] A panel of 226 non-small cell lung cancer tumor samples was screened for
SMARCAZ/4 protein expression via an immunohistochemistry (IHC) assay that was
optimized for SMARCAZ and SMACR A4 detection. The IHC slides are shown in Figure 3A -
3E. The resuits are summarized in Table 3.

Table 3: Frequencies of SMARCAZ and SMARCA4 loss in NSCLC tumor samples.

SMARCAZ
SMARCA4 Negative Fositive
Negative 3% (6) 196 (2)
Positive 35% (80) 61% (138)
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Example 3: Anti-proliferative effect of SMARCA?Z inhibition in celis

[0233] The anti-proliferative effect of SMARCAZ knockout or inhibition in SMARCA4
mutant cell lings, suggested by the CRISPR pooled screen results described in Example 1, was
further evaluated in 3 target validation assays: a genotype sequencing assay, a fluorescent

corapetition assay, and CRISPR domain-centric screening.

10234} The genotype sequencing assay {NGS) confumed dependence of cell proliferation on
SMARCAZ sensitivity. The fluorescent competition assay validated. Phenotypic validation of
CRISPR pooled screen results ts challenging for single genes due to strong selection for wild-

type or non-functional mutations.

[0235] The CRISPR domain-centric screening demonstrated dependence of the anti-
proliferative effect on the targeted catalytic domain. Specifically, inhibition of the SMARCAZ2
ATPase domain, was found to drive the anti-proliferative effect of SMARCAZ2 knockout in
cells.

[0236] CRISPR gutdes targeting the SMARCAZ helicase domain were found to have the
strongest anti-profiferative effect. Guides targeting the SMARCAZ bromodomain showed
minimal effect (Figure 5). Furthermore, treatment with the SMARCAZ2/4 bromodomain
inhibitor PFI-3 has no functional effect on cell growth in SMARCA4 wild-type or mutant cell
lines (Figure 6, Panels A-C).

Example 4: Screening for ATPase inhibitors

{02371 Known inhibitors, targeting the bromodomain, were found to have no effect on
SMARCAZ ATPase activity {See Table 4). ATPase and not bromodomain function of
SMARCAZ is required for viability of SMARCA4 loss of function cells. As such, the
development of viable antagonists or inhibitors (i.e., ATPase inhibitors) requires methods of

monttoring ATPase activity.

Table 4; Inhibition of SMARCAZ with known bromodomain inhibitors

BMCI. 2968 -BETIS JOQ1 PFi3
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% inh 9.8 -52,15 4.9 5
SMARCA2
at 10 nM

[0238] SMARCAZ is normally found in a multidomain complex. Hence, a first step in the
screening and development of suitable compounds was to determine if the isolated full length
protein behaves similar to the cellular system and if a suitable construct for biophysicscould

be produced.

{02397 Isolated full length SMARCAZ (FL-SMARCAZ2) was found to be well behaved in
activity assays. The signal to background ratio, ATPase activity as a function of protein
concentration, and the dependence of ATP activity on mononucleosome substrate were
determined for the isolated full length SMARCAZ and SMARACA4 in a high throughput
screening bioluminescent assay (HTS ADP-Glo™ format). The results are summarized in
Figure 7, panels A-C and Figure 8, panels A-C, respectively. The purified SWISNF complex
demonstrated mononucleosome dependent ATPase activity in an ATPase assay. ATPase
activity as a function of concentration for the purified complex was found exhibit a 16-18 fold
higher slope in the presence of mononucleosome (Figure 9, panel C). The activity and
dependence on nucleosome were shown to be similar between the isolated full length
SMARCA2 and the SWVSNF complex. In addition, the purified protein complex and isolated
SMARCAZ demonstrated stmilar kinetic parameters (Figure 10, panels A-D). Consequently,

isolated SMARCAZ was used for further development and a 474K HTS was completed.

[0240] Hits from the HTS assay were further evaluated and prioritized for ICsc and

affinity interactions (SMARCAZ binding) determined 1o Surface Plasmon Resonance (SPR),
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wherein the [Cso was determined in a 2-amino-6-mercapto-7-methylpurine

ribonucleoside/Purine Nucleoside Phosphorylase (MESG/PNP) assay (Figure 11).

[0241] 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 invention
belongs. In the specification, the singular forms also include the plural unless the context
clearly dictates otherwise. Unless specifically stated or obvious from context, as used herein,
the terms “a,” “an,” and “the” are understood to be singular or plural. Unless specifically stated
or obvicus from context, as used herein, the term “or” is understood to be inclusive.

[0242] Unless specifically stated or obvious from context, as used herein, the term “about” is
understood as within a range of normal tolerance in the art, for example within 2 standard
deviations of the mean. About can be understood as within 10%, 9%, 8%, 7%, 6%, 5%, 4%,
3%, 2%, 1%, 0.5%, 0.1%, 0.05%, or 0.01% of the stated value. Unless otherwise clear from
the context, all numerical values provided herein are modified by the term “about.”

[0243] Although methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, suitable methods and materials are
described below. All publications, patent applications, patents and other references mentioned
herein are incorporated by reference. The references cited heretn are not admiited to be prior
art to the claimed invention. In the case of contlict, the present specification, including
definitions, will control. In addition, the materials, methods and examples are tllustrative only
and are not intended to be limiting. Where names of cell lines or genes are used, abbreviations
and names conform to the nomenclature of the American Type Culture Collection (ATCC) or
the National Center for Biotechnology Information (NCB1}, unless otherwise noted or evident
from the context.

[0244] The invention can be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are theretore to be
considered in all respects illustrative rather than limiting on the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing
description, and all changes that corne within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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[0245] 1t is 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, 13 introduced into
another claim. For example, a claim that 1s 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 1t would be evident to one of ordinary skill in the art that a
contradiction or inconststency would arise.

[0246] Where elements are presented as lists, e.g., in Markush group format, 1t 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” 1s intended to be open and permuts 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.

{02471 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 spelled out herein, but it will be understood that each
of these values is provided herein and may be specifically claimed or disclaimed. Itis alsoto
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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[0248] 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
1. A method comprising modulating a SMARCAZ activity in a cell exhibiting a decreased
activity or function of SMARCA4.
2. The method of claim 1, wherein the cell is in vivo, ex vivo, in vitro, or in situ.
3. The method of any one of claims 1-2, wherein the cell is in a subject, and the method

coraprises administering a SMARCAZ antagonist to the subject.

4. The method of any one of claims 1-3, wherein the cell 18 ex vivo or in vitro, and

wherein the cell is isolated or derived from a subject that has a tumor.

5. The method of claim 4, wherein the tumor is malignant.
6. The method of claim 4 or claim 5, wherein the tumor is metastatic.
7. A method of treating cancer in a subject in need thereof, comprising administering a

therapeutically effective amount of a SMARCA?Z antagonust to the subject or a cell of the
subject, wherein said subject or cell of the subject exhibits a decreased activity or function of

SMARCA4 when compared to a control level of the activity or the function of SMARCA4.

8. The method of claim 7, wherein the control level is the level of activity or function of

SMARCA4 in a subject that does not have cancer.

9. The method of any of claims 1-8, wherein the method comprises administering the
SMARCAZ antagonist to the cell or the subject based on the decreased activity or function of

SMARCA4 in the cell or the subject.

10. A method of identifying a subject having a cancer as a candidate for treatment with a
SMARCAZ antagonist, comprising
detecting a level of activity or function of SMARCAA4 in a cancer cell in the subject,
comparing the level of activity or function of SMARCA4 detected in the cancer cell to a

control or reference level, wherein the subject is identified as a candidate for treatment with a
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SMARCAZ antagonist, if the level of activity or function of SMARCA4 in the cancer cell is

decreased as compared to the control or reference level.

1. The method of claim 10, wherein the method comprises obtaining a sample comprising

a cancer cell from the subject.

12. A method of identifying a cancer cell as sensitive to treatment with a SMARCAZ
arrtagonist, comprising

detecting a level of activity or function of SMARCA4 in the cancer cell,

comparing the level of activity or function of SMARCA4 detected in the cancerto a
control or reference level,

wherein the cell is identified as a sensitive to treatment with a SMARCAZ antagonist, if
the level of activity or function of SMARCA4 15 decreased as compared to the control or

reference level.

13, The method of any one of claims 10-12, wherein the control or reference level of
SMARCA4 activity or function is a level of SMARCA4 observed or expected in a healthy cell

of the same origin as the cancer cell.

14. The method of any one of claims 1-13, wherein the SMARCAZ antagonist inhibits
SMARCA?2 helicase activity by at least 10%, at least 20%, at least 30%, at least 40%, at least
50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, at least 98%, or at

least 99%, or abolishes SMARCAZ activity.

15, The method of any one of claims 1-14, wherein the SMARCAZ antagonist inhibits
SMARCAZ ATPase activity by at least 10%, at least 20%, at least 30%, at least 40%, at least
50%, at least 60%0, at least 70%, at least 80%, at least 90%, at least 95%, at least 98%, or at

least 99%, or abolishes SMARCAZ activity.

16, The method of any one of claims 1-15, wherein the SMARCAZ antagonist is a selective

SMARCAZ2 antagonist,

17. The method of any one of claims 1-16, wherein the SMARCAZ antagonist inhibits
SMARCAZ activity at least 2-fold, at least S-fold, at least 10-fold
76

at least 20-fold, at teast 50-
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fold, at least 100-fold, at least 1000-fold, at least 10000-fold, or at least 100000-fold more
efficiently than SMARC A4 activity.

18,  The method of any one of claims 16 or 17, wherein the SMARCAZ2 antagonist does not

inhibit SMARCA4.

19. The method of any one of claims 1-18, wherein the SMARCA?Z antagonist targets a

helicase domain of SMARCAZ.

20. The method of any one of claims 1-19, wherein the SMARCAZ antagonist targets an
ATPase domain of SMARCAZ.
21, The method of any one of claims 1-20, wherein the SMARCAZ antagonist does not

target a bromodomain activity of SMARCAZ.

22, The method of any of the preceding claims, wherein the decreased activity of

SMARCA4 1s caused by a genetic mutation.

23, The method of any of the preceding claims, wherein the decreased activity of

SMARCA4 is caused by an epigenetic alteration.

24, The method of any one of the preceding claims, wherein the decreased activity of

SMARCA4 is caused by a decrease in SMARCA4 gene transcription, by a decrease in
SMARCA4 gene transcript translation, by a post-translational modification, by a loss of

protein~-protein interaction, or a combination thereof.

25. The method of any one of claims 1-24, wherein the SMARCAZ antagonistis a
SMARCAZ inhibitor.
26, The method of any one of claims 1-25, wherein the SMARCAZ antagonist is selected

from the group consisting of antisense RNA, shRNA, siRNA, CRISPR/Cas9, transcription
activator-like effector nucleases {( TALEN), Zinc Finger nucleases (ZFN), antibodies, antibody

fragments and antibody mimetics.
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27. The method of any one of claims 1-15 and 22-26, wherein the SMARCAZ antagonist is
PFI-3.

28. A SMARCAZ? antagonist for use in treating cancer in a subject in need thereof, wherein
said subject or a cell of the subject exhibits a decreased activity or function of SMAR{UCA4

when compared to a control level of the activity or the function of SMARCA4.

29. A SMARCAZ antagonist for use as a medicament for treating cancer in a subject in
need thereot, wherein said subject or a cell of the subject exhibits a decreased activity or
function of SMARCA4 when compared to a control level of the activity or the function of

SMARCA4.

30, Use of SMARCAZ antagonist in the manufacture of a medicament for treating cancer in
a subject in need thereof, wherein said subject or a cell of the subject exhibits a decreased
activity or function of SMARCA4 when compared to a control level of the activity or the

function of SMARCA4,
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