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Sarcomas are rare cancers of bone and soft tissue with a critical unmet need for molecular-targeted therapies. With the mission
of developing novel targeted treatments for sarcoma, we conducted reverse translational research (rTR) based on clinical trial
insights from our PI3K inhibitor OP-11, with the aim of developing a novel prodrug of OR-778, the active metabolite of OP-
11, as a breakthrough PI3K inhibitor.

(@D  Preclinical study establishing proof-of-concept for PI3K-targeted sarcoma therapy
@ -1  Roles of PI3K isoforms in sarcoma cell survival and proliferation

Using isoform-specific siRNA, inhibitors, and CRISPR-Cas9 knockout cells, we investigated PI3K isoform roles in
translocation-related sarcoma (TRS) cells. PI3Ka inhibition alone moderately induced apoptosis, while PI3Kf or PI3Kd
inhibition alone had no effect; however, combined inhibition of all three isoforms significantly enhanced apoptosis. This
cooperative isoform function was not observed in carcinoma cell lines, where only PIK3CA-mutated lines responded to PI3K
inhibition, driven solely by PI3Ka. Mechanistically, PI3Kf and PI3Kd compensate for PI3Ka-mediated Akt/mTOR signaling
when PI3Ka is inhibited, suggesting that cooperative activities among PI3K isoform in cell survival are characteristic features

of TRSs.

-2 Predictive biomarkers and anticancer mechanisms of PI3K inhibitors in TRSs

OP-11/0OR-778 induced apoptosis across multiple TRSs: synovial sarcoma (8/8), Ewing sarcoma (3/3), alveolar
rhabdomyosarcoma (1/1), clear cell sarcoma (1/1), and myxoid liposarcoma (3/3), with additional responses in some BAF-
deficient epithelioid sarcoma (1/2) and rhabdoid tumor (2/3). TMPRSS2::ERG fusion-positive prostate cancers also showed
marked apoptosis, suggesting broad efficacy against translocation-positive cancers.

An shRNA library screen in synovial sarcoma cells identified SMARCC1/2, core BAF complex components, as
suppressors of PI3K inhibitor-induced apoptosis. Mass spectrometry of immunoprecipitated BAF complexes from OP-11-
treated and untreated cells revealed multiple proteins with reduced BAF complex interaction upon treatment, validated by co-
immunoprecipitation and proximity ligation assay. These findings suggest that PI3K inhibition remodels the BAF complex

interactome, altering chromatin remodeling activity and triggering apoptosis in TRS cells.

-3 The effects of PI3K inhibitors on cell migration, metastasis, and angiogenesis
In a tail vein injection metastasis model using Luc2-expressing murine Ewing sarcoma cells, both OP-11 and the OR-
778 prodrug demonstrated antitumor activity compared to controls, suggesting their potential to inhibit the establishment and

progression of hematogenous metastasis.

V-4 Antiangiogenic effects of PI3K inhibitors
Immunohistochemical staining for CD31 in subcutaneous xenograft models of synovial sarcoma, alveolar
rhabdomyosarcoma, and a murine Ewing sarcoma model revealed a reduction in CD31-positive cells following OP-11

treatment, suggesting antiangiogenic activity in TRSs.

-5 Antitumor efficacy of PI3K inhibitors in mouse cancer models and PDX models

In vivo murine Ewing sarcoma experiments demonstrated significant antitumor efficacy of OP-11. Immunohistochemical
analysis showed enhanced cleavage of PARP and Caspase-3, along with reduced CD31-positive vascular endothelial cells
within tumors.

Furthermore, in vivo patient-derived xenograft (PDX) model of myxoid liposarcoma (MLPS) also demonstrated

significant antitumor activity of OP-11.

(D-6 Effects of PI3K Inhibitors on tumor immunity



In syngeneic Ewing sarcoma and synovial sarcoma models, combination treatment with OP-11 and anti-PD-1 antibody
produced greater therapeutic efficacy than either agent alone. Immune profiling of synovial sarcoma tumors revealed reduced
Treg numbers and suppressive activity, increased CD8" T cells, and promoted dendritic cell maturation, identifying Treg

suppression as a key mechanism underlying the enhanced antitumor activity of this combination.

@ Development of a novel prodrug with controllable pharmacokinetics of the active metabolite (OR-778)

OR-778 is an active metabolite identified during clinical trials of OP-11; however, its oral bioavailability is extremely low.
To develop an orally available prodrug of OR-778, we designed and synthesized 228 compounds and evaluated their
pharmacokinetic (PK) profiles after oral administration in nude mice. Several compounds achieved the concentrations of OR-
778 in the range of several hundred ng/mL, levels considered potentially effective against xenograft tumors in nude mice.
Furthermore, oral administration studies in monkeys confirmed that this lead compound achieved plasma concentrations of
OR-778 considered potentially effective based on nude mouse xenograft studies.

Through this research, we successfully developed a novel orally available prodrug of OR-778 that gradually releases the

active moiety and identified it as a promising development candidate.



