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Abstract

Synovial sarcomas are deadly soft-tissue malignancies associated with t(X;18) balanced
chromosomal translocations. Expression of the apoptotic regulator BCL2 is prominent in synovial
sarcomas and has prompted the hypothesis that synovial sarcomagenesis may depend on it.
Herein, it is demonstrated that Bc/2 overexpression enhances synovial sarcomagenesis in an
animal model. Further, we determined increased familial clustering of human synovial sarcoma
patients with victims of other BCL2-associated malignancies in the Utah Population Database.
Conditional genetic disruption of Bc/2in mice also led to reduced sarcomagenesis. Pharmacologic
inhibition specific to BCL2 had no demonstrable efficacy against human synovial sarcoma cell
lines or mouse tumors. However, targeting BCLXL in human and mouse synovial sarcoma with the
small molecule BH3 domain inhibitor, BXI-72, achieved significant cytoreduction and increased
apoptotic signaling. Thus, the contributory role of BCL2 in synovial sarcomagenesis does not
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appear to render it as a therapeutic target, but mitrochondrial anti-apoptotic BCL2 family members

may be.

Keywords

Mouse model; synovial sarcoma; BCL2 family members; apoptosis

Introduction

Synovial sarcoma (SS) is a deadly soft-tissue malignancy (1). Almost half of SS patients
develop metastasis by 5 years (2), and thus become practically incurable. The current
systemic therapy armamentarium consists primarily of traditional cytotoxic chemotherapies,
which demonstrate only limited ultimate effectiveness (3, 4). The chromosomal
translocation #(X;18) generating a fusion oncogene, SS18-S5X1, S518-S5X2, or S§518-
SS5X4, is the characteristic feature and driving genomic alteration responsible for SS (5).
SS18-SSX oncoproteins have been shown to misregulate BAF complexes in chromatin
remodeling as well as recruiting repressive polycomb group complexes to ATF2-bound loci
6, 7).

BCL2 is prominently expressed in SS (8). Strong immunohistochemical staining of BCL2
was considered a diagnostic feature for SS before molecular evidence of the translocation
became testable in clinical laboratories (8). We have previously shown that Bc/2is
upregulated in embryonic fibroblasts by the exogenous addition of S518-S5X2and reduced
in SS cell lines by the introduction of siRNAs against S518-S5X2(9), leading some to
postulate that BCL2 could be a therapeutic target in SS.

The Bc/2family consists of 25 gene products that regulate mitochondrial apoptosis, with
both pro-apoptotic and anti-apoptotic members (10). Both pro- and anti-apoptotic members
of the BCL2 family are relatively upregulated in SS (9). However, we previously observed
that transcription of certain anti-apoptotic genes in the family, namely MCL1 and BCL2A1
were specifically suppressed by the action of the fusion oncoprotein (9). Navitoclax
(ABT-263), an inhibitor of the remaining anti-apoptotic family members, BCL2 itself,
BCLxL and BCLw, was demonstrated to have some efficacy against human SS cell lines and
in the mouse genetic model of SS, as a single agent, or synergistically with doxorubicin (9).
However, navitoclax stalled in its early clinical development due to toxicity manifest by
thrombocytopenia (11). More BCL2-specific BH-domain peptidomimetics have been shown
to avoid the dangerous megakaryocyte suppression. One such compound, Venetoclax
(RG7601, GDC-0199/ABT-199), has just received breakthrough therapy designation for
relapsed or refractory chronic lymphocytic leukemia with 17p deletion (12, 13). Inhibitors of
other family members have also been developed. BXI-72 is a novel BCLXL inhibitor that
selectively disrupts its interactions with BAK and BAX, thus allowing cytochrome c release
from the mitochondria. Additionally, BXI-72 has shown efficacy in /n vivo lung cancer
models (14). We determined to interrogate BCL2 with regard to its role in synovial
sarcomagenesis, as well as the pathway’s potential druggability with newer agents.
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Materials and Methods

Utah Population Methods

Mice

The Utah Population DataBase (UPDB) is a computerized genealogy of the Utah pioneer
founders from the mid 1800s to modern day. The genealogy data is linked to the Utah
Cancer Registry, which has recorded all cancers diagnosed or treated in Utah from 1966, and
became a statewide NCI Surveillance, Epidemiology, and End-Results (SEER) Registry in
1973. Almost 3 million individuals in the UPDB have at least 3 generations of genealogy
data, including approximately 150,000 individuals with a cancer diagnosis; 68 of them
diagnosed with synovial sarcoma (defined as histology 9040-9043 from the International
Classification for Oncology Revision 3. BCL2-related malignancies considered included:
non-Hodgkin’s lymphomas, acute myeloid leukemias, chronic myeloid leukemias, and
myelodysplastic syndromes.

The relative risk for BCL2-associated cancers in each set of relatives was estimated as the
observed number of cancers divided by the expected number of cancers. All individuals in
UPDB with at least 3 generations of genealogy were assigned to a cohort based on sex, 5
year birth year range, and birth place (Utah or other), and cohort-specific BCL2-associated
cancer rates were estimated as the total number of BCL2 cancers divided by the total
number of individuals in each cohort. To estimate the expected number of BCL2 cancer
cases in each group of relatives, all relatives were counted by cohort (without duplication),
the number of relatives in each cohort was multiplied by the cohort-specific rate of BCL2
cancers, and the expected numbers were summed over all cohorts. The distribution of the
number of observed cancer cases is assumed to be Poisson with a mean equal to the
expected number of cancers; 95% confidence intervals for RR were calculated as presented
in Agresti et al. (15).

Mouse experiments were conducted with the approval of the institutional animal care
committee in accordance with legal and ethical standards (protocol # 14-01016). The
previously described, Myf5Cre;Rosa26"552Hprt-L SL-Bcl2, Bel2f and Pten™f:hSS2 mice
were maintained on a mixed strain background, C57BL/6 and SvJ. Genotyping primer
sequences are in Supplementary Table 1. TATCre injections were 10 L at 42 uM at 30 days
of age. Radiographs were obtained with a Kodak Carestream 4000ProFx (Carestream
Health, Inc., Rochester, NY, USA) and light photomicrographs with an Olympus BX43
microscope and DP26 camera (Olympus America, Center Valley, PA, USA). Also a
3.5X-90X LED low heat zoom stereo microscope equipped with 5SMP digital camera was
used to image gross tumors (Amscope, Irvine, CA, USA). h552:Pten™ mice were treated
with 20 mg/kg of BX1-72 in 10% DMSO/PBS or vehicle by IP once daily for 7 days. Mice
were also treated 3 weeks with 100 mg/kg ABT-199 in 10% ethanol/30% PEG400/60%
Ph50PG by oral gavage, control solution 10% ethanol/30% PEG400/60% Ph50PG by oral
gavage, or weekly 1V injections of 30 mg/kg doxorubicin (0.6 mg/mL in sterile saline). Bi-
dimensional measurements were taken with digital calipers for both length and width and
volume was calculated using the following equation: volume = length x width?/2.
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FDG-PET/CT imaging was performed using an Inveon™ small animal PET/CT scanner
(Siemens Medical Solutions, Knoxville, TN). Mice were fasted overnight prior to imaging
sessions. Animals were induced for anesthesia at 4-5% sevoflurane and 1.5 LPM oxygen
and anesthesia maintained at 2—4% during the 60 minute uptake. Mice were injected with
0.3-0.5 mCi of FDG. A 20 minute PET emission scan was performed at ~60 minutes
following the FDG injection with the CT scan performed immediately prior to the PET scan.
Images were reconstructed with 3D-MAP/OSEM iterative reconstruction and corrected for
decay, random coincidences, and attenuation. Parametric images of the Standardize Uptake
Value (SUV) were generated by normalizing for injected FDG activity and animal weight.
Image analysis was performed using VivoQuant™ (inviCRO, Boston, MA). Semi-automated
metabolic tumor volumes were defined using connected threshold segmentation and the
Total Lesion Glycolysis (TLG) was calculated as the metabolic tumor volume multiplied by
the mean SUV.

Tissues were fixed in 4% paraformaldehyde overnight, and embedded in paraffin. Paraffin-
embedded tissues were stained by hematoxylin and eosin.

The human SYO-1 (16), Fuji (17), Aska and Yamato (18) cell lines, were received from
Torsten Nielsen at the University of British Columbia. MoJoSS was developed as previous
described from a consented patient’s synovial sarcoma (19)]. Each was maintained in
Dulbecco's modified eagle medium (DMEM) with 10% fetal bovine serum (FBS) and tested
for mycoplasma using MycoAlert Plus (Lonza, Walkersville, MD) every 6 months. Cells
treated with ABT-199, BXI-72, doxorubicin or control were incubated for 48 hours post
treatment and assayed for viability using CellTitreGlo.

Synergy experiments were performed using the general MacSynergy protocol. In brief,
5,000 cells were seeded in a 96-well plate and after 24 hours were treated with serial
dilutions of compounds in combination with doxorubicin. After 72 hours, cell viability was
determined using CellTiter-Glo. Use the 99%CI graph and accompanying synergy/
antagonism values for presentations. Rough estimates of significance for absolute values of
synergy volumes (UM2%): 0-25 (none), 25-50 (low), 50—100 (moderate), 100+ (high).

Immunoblotting

Protein was isolated from cells or tissues by incubating in a mild lysis buffer (10 mM Tris-
HCI pH 8.1, 10 mM NacCl, 0.5% NP-40, and proteinase inhibitors). The fractions were
clarified at 14,000 rpm for 10 min before loading 25 pg/sample for gel electrophoresis and
transfer to PVDF membrane. Western blots were probed with the following primary
antibodies: anti- BCLxL (Abcam, ab178844), anti-BID (Abcam, ab62469) anti-GAPDH
(Millipore, MAB374) and anti-tubulin (Sigma Aldrich, T9026) and probed secondarily with
goat anti-rabbit or goat anti-mouse antibodies conjugated with horse radish peroxidase and
bands were detected using Bio-Rad Gel Doc MP imaging station.
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gPCR detection

Tumor DNA was harvested using DNeasy tissue and blood kit (Qiagen). Quantitative PCR
used the PerfeCTa SYBR Green FastMix (Quanta Biosciences) and a CFX Connect (Bio-
Rad Laboratories) for detection using the following primer sequences: 3’UTR nPCR sense -
ACACGCTAACATGGTTGTGC,; anti-sense — TTCATGCCTTGTCTCCCAGG. Floxed
detection dPCR sense —- GCCCACCATCTAAAGAGCAA,; anti-sense —
GCATTTTCCCACCACTGTCT.

Statistical Methods

For most comparisons between sarcomas a two-tailed student’s T-test was performed. All
sample sizes are stated in the figure legends unless each data point is plotted in the figure.
Statistical significance for the Kaplan Meier plots was determined by using a Log-rank test.
Synergy was determined using the MacSynergy |l software (20).

Results

Overexpression of Bcl2 enhances synovial sarcomagenesis

To examine whether enhanced levels of expression of BCL2 in a mouse model of SS could
enhance sarcomagenesis, we developed a mouse allele with conditional overexpression of
Bcl2from a CAGG promoter, targeted to the Hprtlocus (Bcl29F) (Fig. 1A). We crossed
Bcl29F mice with Rosa26-LSL.-S518-55X2 (hSS2) mice and conditionally induced
recombination and expression from both alleles by injecting limbs with the TATCre protein
(Fig. 1B). 7 of 9 injections led to tumorigenesis by age 9 months (Fig. 1C). TATCre injection
into ~7SS2 mice without additional BCL2 overexpression had a median time to tumorigenesis
of 18.8 months in 18 of 37 mice. The H&E histology and IHC staining of these TATCre
+h552:Bcl29F mice did not deviate from typical SS patterns, including the development of
both monophasic and biphasic histomorphology (the latter pathognomonic for SS and
consisting of both mesenchymal spindled cells and others looking more epithelial and even
forming mucinous gland-like structures) (Fig. 1D).

Upon activating Bc/29F and hSS2in the Myf5 lineage (Fig. 1E), we observed a 3-week
earlier onset to sarcomagenesis compared to SS18-SSX2 expression alone (z-score 2.28,
p=0.023) (Fig. 1F). Again, histology and immunchistochemistry shared characteristics with
human SS and other mouse models of SS (Fig. 1G-H).

SS associates with other BCL2-driven malignancies in families, suggesting subtle
heritable predisposition

To test the association of SS with a predisposition toward increased BCL2 expression in a
human population, we turned to the Utah Population Database (UPDB). We tested 15t-, 2nd-,
and 3"-degree relatives of synovial sarcomas for an excess of BCL2-linked cancers such as
follicular lymphoma and chronic lymphocytic leukemia. A significant excess of BCL2-
related malignancies was observed among second-degree relatives of synovial sarcoma cases
(p=0.007), and borderline significant excesses were observed in first-degree (p=0.087) and
third-degree (p=0.051) suggesting inherited risk for synovial sarcoma is associated with
Bcl2 overexpression (Table 1).
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Genetic disruption of Bcl2 inhibits synovial sarcomagenesis

Conditional activation of the /SS2allele by Myf5Cre has been shown to have a nearly
completely penetrant phenotype of synovial sarcomagenesis. We bred #552mice to Bcl2f
mice to generate combined expression of SS18-SSX2 and loss of BCL2 (Fig. 2A-B).
Compared to /552 alone, mice with added homozygosity for conditional disruption of Bc/2
still formed morbid tumors, but at a slightly delayed time-frame and slightly smaller number
of tumors per mouse (Fig. 2C-D). When these tumors were assessed by qPCR for the
relative presence within each of non-recombined Bc/2-f/versus recombined Bcl2-4, very
few tumors had truly developed from Bc/224 cells (Fig. 2E-F). Notably, these few tumors
arose at an even longer latency than suggested by the germline genotype group delay of 8
weeks. Histology of these tumors continued to reflect morphology and
immunohistochemical staining consistent with human synovial sarcoma and £SS2;Bcl2v/Wt
mouse tumors (Fig. 2G), with the exception that no biphasic tumors were observed in the
hS8S52:Bcl2"f tumors (Fig. 2H). Immunoblotting in #552;Bc/2% tumors revealed a loss of
BCL2 at the protein level in only the tumors homozygous for recombined Bc/22 alleles (Fig.
21).

Pharmacologic inhibition of BCL2 minimally impacts synovial sarcoma

We previously demonstrated some efficacy with the pan-BCL2/BCLXL/BCLw inhibitor
navitoclax (ABT-263) against human SS cell lines /in vitro and mouse SSs /n vivo. In
contrast, the more BCL2-specific inhibitor, ABT-199 exhibited weak potency in SS /n vitro
assays looking at cell viability (Fig. 3A-B). We hypothesized that despite the lack of
potency /n vitro, BCL2i could sensitize human SS cell lines to the chemotherapeutic agent
doxorubicin. However, the combined treatment of ABT-199 and doxorubicin showed
minimal synergy and only at very high concentrations of ABT-199 (Fig. 3C). These
observations were recapitulated /7 vivo. Mouse tumor treatments with ABT-199 and vehicle
showed metabolic progression while subtle metabolic response was observed with
doxorubicin (Fig. 3D-E), which mimics clinical observations.

Pharmacologic inhibition of BCLXL impacts synovial sarcoma

The previously reported effects of ABT-263 could be explained by its combined targeting of
BCLxL and BCLw in addition to BCL2. Immunoblot analysis of 5 different human SS cell
lines revealed that BCLXL is expressed at moderate levels (Fig. 3F). To address whether
BCLXxL is a suitable drug target in SS, we tested the potency of a BCLXL specific inhibitor,
BXI1-72, in cell viability assays /n vitro (Fig. 3A). BCLXL inhibition was 20 times more
potent than ABT-199, inducing cell death with an 1Csq of < 750 nM across three different
human SS cell lines (Fig. 3B). We next assessed the efficacy of BXI-72 in in vivo
experiments. In a previous report using BXI-72 /n vivo, Park et al. demonstrated a
significant reduction in tumor masses, but within a very small therapeutic window. After
starting with 30 mg/kg, we reverted to 20 mg/kg to avoid treatment related toxicities. Even
at the lower dose of 20 mg/kg, we measured >50% reduction in tumor volume after 7 days
of treatment (Fig. 3G). Extracted tumors demonstrated large necrotic areas histologically
and upregulation of BID, a proapoptotic protein, as detected by immunoblotting (Fig. 3H-1),
suggesting a targetable approach in synovial sarcoma.
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Discussion

We have previously shown that Bc/2 expression was activated in mouse embryonic
fibroblasts (MEFS) induced to express S518-5S5.X, and that BCL 2/Bc/2 expression was
reduced upon knock-down of S518-SSX fusions in human and mouse SS cell lines (9).
Interestingly, even with the increased expression of Bc/Z, MEFs expressing SS18-SSX
nonetheless underwent apoptosis. This may relate to the fact that many BCL2 family
members, both anti- and pro-apoptosis in character are direct targets of transcriptional
activation by SS18-SSX.

While the transcriptional activation of Bc/2is insufficient to prevent apoptosis in mouse
embryonic fibroblasts, induced overexpression of Bc/2 clearly enhanced synovial
sarcomagenesis in mice. While the preliminary observations of the group-delineated Kaplan-
Meier plots for the tumor-free fraction suggested minimal impact of Bc/2 genetic disruption,
careful assessment of the tumors arising in this group demonstrated that very few of the
tumors had developed following biallelic Cre-mediated silencing of Bc¢/2. That two tumors
developed in this somatic genetic scenario with demonstrable Cre-mediated recombination
of both Bc/2alleles and the absence of BCL2 protein in tumor cells by
immunohistochemistry proves that BCL2 is not strictly required for SS18-SSX2-mediated
sarcomagenesis. Nonetheless, the upregulation of Bc/2 plays a significant—even if not
completely necessary—role in synovial sarcomagenesis. The association of synovial
sarcomas with increased familial risk for BCL2-related malignancies in lymphoma and CLL
suggested that some propensity to overexpress BCL2 might associate with higher rates of
completing transformation in cells that begin expressing an SS18-SSX fusion oncogene in
humans as well.

A clear distinction must be made between a role for BCL2 in synovial sarcomagenesis, and
its role in maintenance of fully transformed SS cells or tumors. Importantly, we and others
have noted previously that knock-down of BCL2/Bc/2in human and mouse SS cell lines had
no apparent impact on their survival or proliferation alone (9). Because ABT-199 is such a
potent inhibitor of BCL2, we anticipated that it would provide a more robust inhibition of
the pathway than siRNA knock-down of the transcript. Nonetheless, ABT-199 failed to
deliver the relatively dramatic results of the less BCL2-specific ABT-263, tested previously
in SS cell lines (9). Even with doxorubicin, ABT-199 demonstrated minimal synergy. Only 1
tumor in the mice tested demonstrated a modest response, similar to administration of
doxorubicin as a separate single agent. We therefore must reluctantly conclude that BCL2 is
less critical to the maintenance of cell health in SS cancer cells than it is to the early stages
of synovial sarcomagenesis. BCL2 alone is therefore not a therapeutic target in SS.

Alternatively, BCLXL may be a therapeutic target in SS. BCLXL is present in cell lines at the
protein level. BCLXxL is expressed in human tumors at the transcript level, but not as
dramatically as is BCL2 itself. We have shown that SS is heavily primed toward apoptosis,
by the expression of many pro-apoptotic effector proteins. We have also shown that specific
mitochondrial anti-apoptosis proteins are specifically downregulated in SS (MCL1 and
BCL2A1) (9). We have considered in the past that more BCL2 was the counterbalance to
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this. It may be that the mitochondrial anti-apoptosis node, including BCL2 and BCLXxL are
both active, but that BCLXL is more easily poisoned.

Pharmacologic agents that demonstrate efficacy against spontaneously developing tumors
that arise from genetic induction have passed a much higher bar than efficacy against cell
lines in culture or xenografted into immunocompromised mouse flanks. We have tested
many drugs in our mouse models after demonstrable efficacy /n vitro, finding their efficacy
to be similarly disappointing to the typical application of drugs in human SS patients.
Doxorubicin, which rather effectively kills most SS cell lines in a culture dish, but
demonstrates only subtle cytoreduction in a minority of human SS patients, had similar
response rates in the mouse model, albeit the metabolic activity was significantly reduced.
That BXI-72 demonstrated actual cytoreduction argues for its potential as an agent against
SS. As its clinical development progresses, SS may be a wise group for focus.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Implications

The association of BCL2 expression with synovial sarcoma is found to fit with a subtle,
but significant impact of its enhanced presence or absence during early tumorigenesis.
However, specific pharmacological inhibition of BCL2 does not demonstrate a persistent
dependence in fully developed tumors. Conversely, inhibition of the BCL2 family
member, BCLXL, resulted in nanomolar potency against human synovial sarcoma cell
lines and 50% tumor reduction in a genetically engineered mouse (GEM) model.
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Figure 1. Bcl2 overexpression in synovial sarcoma enhances sarcomagenesis
A. Schematic of alleles for S518-SSX2and Bc/l2 overexpression with their respective

recombination products (IRES, internal ribosomal entry site).

B. Schematic of TATCre injection technique resulting in the combinatorial expression of
hSS2and Bcl2.

C. Radiograph image of /552;B¢/2°F mouse 8 months post TATCre injection in the right
forearm and right hindlimb (black arrow).

D. Photomicrographs of H&E histology examples of monophasic, biphasic, and poorly
differentiated synovial sarcomas from 4S52;Bc/2°F mice induced with TATCre.
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E. Schematic of Myr5Cre+ distribution in E11.5 embryo resulting in the expression of 4552
or h552;Bcl29F during embryogenesis.

F. Kaplan-Meier plot of the nonmorbid fraction of /S52:Bcl29F (gray) and hSS2:Bcl2VT
(blue) induced in Myf5Cre+ mice. Statistical difference (Log-rank test) between
hSS2:Bcl2PF and hSS2,Bc/2™7, p value = 0.023.

G. Photomicrographs of H&E histology examples of monophasic, biphasic, and poorly
differentiated synovial sarcomas from #552:Bc/2"" and hSS2:Bcl2°F, mice induced in
Myr5Cre+ cells.

H. Fraction of monophasic, biphasic, and poorly differentiated histologies in
Myf5Cre;hSS2;Bcl2WT and Myf5Cre;,hSS2;Bcl29F, mice.

(All magnification bars = 10 pm)
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Figure 2. Bcl2 conditional deletion in synovial sarcoma mildly disrupts sarcomagenesis
A. Schematic of alleles for Bc/2" with its respective recombination product. Also

demonstrating the location of primers for detection of the recombined allele (dPCR) and the
primers for normalization (nPCR).

B. Schematic of My75Cre+distribution in E11.5 embryo resulting in the expression of 41552
or h552;Bcl2f during embryogenesis.

C. Kaplan-Meier plot of the nonmorbid fraction of #552:Bcl2 (pink), hSS2;Bcl2"Wt
(purple) and £SS52:Bcl2WT (blue) induced in Myf5Cre+ mice. Statistical difference (Log-
rank test) between £SS2;Bcl2"f and hSS2:Bcl2WT, p value = 0.03.
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D. Graph depicting the average number of tumors per mouse between /#552;Bc/2f and
hS52:Bcl2T, genotypes (p value = 0.34).

E. PCR detection of the recombined Bc/2f allele compared to wildtype.

F. Quantification of the recombined Bc/2"7 allele normalized to adjacent primers,
demonstrating that not all Bc/2% tumors recombined to delete Bc/2.

G. Photomicrographs of H&E histology examples of monophasic, biphasic, and poorly
differentiated synovial sarcomas from 4SS52;Bcl2WThSS2;Bcl2" and hSS2;Bcl2f mice
induced in Myf5Cre+ cells.

H. Fraction of monophasic, biphasic, and poorly differentiated histologies in
Myf5Cre;hSS2;Bcl2™'T and My f5Cre;hSS2;Bcl2 mice.

I Immunoblots detecting the absence of BCL2 in fully recombined tumors following
TATCre injection from £552;Bcl2"f mice compared to tumors from ASS2:Bc/2%T mice.
(All magnification bars = 10 pm)
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Figure 3. Targeting BCL2 and BCLXL in synovial sarcoma
A. Cell viability curves for ABT-199, BXI-72 and doxorubicin in SYO-1 (blue), SS1A (red)

and FUJI (green) after 48 hours of treatment.

B. ICsq data for ABT-199, BXI-72 and doxorubicin in SYO-1, SS1A and doxorubicin (£
SEM).

C. Mac Synergy plot between doxorubicin and ABT-199 demonstrating minimal synergy (<
50% synergy) after 72 hours of treatment.

D. FDG-PET/CT image of Pten™f-hS52 mice treated with control, ABT-199 or doxorubicin.
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E. Graph of percent change in total lesion glycolysis (TLG) for synovial sarcomas treated
with control, ABT-199 or doxorubicin.

F. Immunoblotting for BCLXL across five human synovial sarcoma cell lines with GAPDH
as a loading control.

G. Graph depicting percent volume changes after 7 days of 20 mg/kg BXI-72 in
Pten™f:#5S2 mice induced with local injection of TATCre and example gross photographs
of Pren™-nSS2 mice with synovial sarcomas on the left hindlimb treated with control
DMSO or 20 mg/kg BXI1-72.

H. Graph depicting percent necrosis in synovial sarcomas treated with control DMSO or
BXI-72. Example H&E photomicrographs of necrosis identified in tumors treated with
control DMSO or BXI-72: top left is viable tumor from control; top right is replacement of
tumor with fibrosis in BXI-72 treated mice; bottom left is necrosis by ghost cells
(anucleate); bottom right is necrosis/apoptosis by fragmentation.

I Immunoblotting for BID (pro-apoptosis), BCLXL and tubulin in extracted synovial
sarcomas treated with DMSO or BXI-72.

(All magnification bars = 10 um)
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