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STING agonism has emerged as a promising therapeutic approach for cancer treatment via activation of the
host antitumor immune response. Herein, we present a potent STING agonist BSP16 developed based on our
STING agonist screening platform. It was demonstrated that BSP16 could effectively bind to STING protein and
induce the active conformational transition of STING. In IRF reporter assay, BSP16 strongly activated STING sig-
naling in both human and mouse cells with EC50 = 9.2 yM and 5.7 pM, respectively. The capability of BSP16 to
activate STING pathway jn vitro was also validated by its regulation of downstream gene transcription and pro-
tein expression. In addition, BSP16 had a favorable druggability, including good water solubility, good membrane
permeability, good stability, no hERG toxicity, and no CYP3A4 inhibitory activity. In terms of the PK profiles, the
exposure of BSP16 in vivo was excellent when administered intravenously and orally and the oral bioavailability
of BSP16 was extremely high (F = 107%). Most importantly, BSP16 was proven to be effective in multiple synge-
neic models, and in some cases, BSP16 could induce complete tumor regression and durable antitumor
immune memory. Moreover, the synergistic antitumor effect of BSP16 combined with anti-PD-L1 therapy in the
humanized mouse model of HCC827 lung cancer proved the potential benefits of BSP16 in combination with
immune checkpoint inhibitors.

In summary, BSP16 is a promising STING agonist with outstanding /n vitro and in vivo activities and favourable

druggability, which makes it valuable for further development as a novel anticancer agent.

Background

The cGAS-STING pathway is initiated in response to aberrant cytosolic

DNA signals, followed by the generation of cGAMP as a second mes-
senger. cGAMP then binds to and activates STING protein, which further
triggers the activation of downstream TBK1, IRF3 and NF-kB. The acti-

vated transcription factors subsequently enter the nucleus and induce
the expression of type | interferon responsible for the antitumor

Immune reaction.

Figure 1. Cell-based activities of BSP16. Luciferase
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BSP16 shows a favorable druggability

Table 1. Selected ADMET properties of BSP16.
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Figure 2. Pharmacokinetic data of BSP16 in SD
rats (n = 3). (A-B) Obtained concentration-time
curve after a single intravenous (5 mg/kg) or oral
(50 mg/kg) administration of BSP16 or MSA-2.
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BSP16 exhibits a promising antitumor activity in the MC38 syngeneic model

Figure 3. /n vivoantitumor activity of BSP16 in
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Figure 4. BSP16 inhibits the growth of CT26
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Figure 5. Lymphocyte immunophenotype of
- BSP16 in the MC38 syngeneic model. (A) Propor-
tion of CD3+, CD8+, NK1.1+, CD3+NK1.1+ cells in
" total CD45+ lymphocytes in spleen of MC38 tu-
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BSP16 inhibits progression of HCC827 lung cancer in a humanized mouse model
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Figure 6. Activity of BSP16 combined with PD-L1 monoclonal antibody in HCC827 humanized mouse model. (A)
Construction of a humanized mouse model. (B) Average tumor size change with indicated treatments. (C) Tumor

weight of HCC827-bearing mice on day 25. (D) Body wight change of tumor-bearing mice during the therapy.

Conclusions

An orally available anticancer agent targeting STING adaptor is reported herein with:

® Good STING binding properties

® Excellent STING activation capabilities in vitro

® Favorable druggability and PK profiles

® Outstanding antitumor efficacy in vivo and in situ

® Promising potential of combination with immune check point inhibitors
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