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Model for HMA priming of SY-1425 mediated reprogramming

Combination SY-1425 and anti-CD38 therapeutic antibody induces NK cell dependent ADCC

Abstract

Background: The complex pathogenesis of cancer often necessitates combination therapies to optimize patient benefit. Thus, we investigated Silenced myelo|d Primed by Gene epr'ESSiOn SY-1425 DMSO SY-1425
preclinical combinations of SY-1425 (tamibarotene) and other agents to build on the monotherapy strategy with SY-1425 in biomarker selected AML - = g - .
and MDS patients (Phase 2 study, NCT02807558). Based on the RARa mediated myeloid gene activation of SY-1425, epigenetic priming with dlﬁerentlatlon gene hypomethylatl ng aCtlvatEd by SY'1 425
hypomethylating agents (HMAs) and CD38 induction were explored. Aims: We sought to investigate mechanistically informed combinations of SY- agent
1425 with standard of care agents and with potential novel agents in AML. We hypothesized that the HMA azacitidine could prime AML cells for SY- SY_ 1 4 25
1425 mediated reprogramming by relieving aberrant methylation of RARa target genes and that strong upregulation of the maturation marker CD38 RARG DNAme 2 a
in AML cells by SY-1425 could induce sensitivity to the anti-CD38 therapeutic antibody daratumumab (DARA). Methods: HMA synergy was tested in = <
vitro in AML cell lines over a range of concentrations for SY-1425 and azacitidine. In vivo studies used a disseminated patient derived xenograft +Az3 +SY-1425 © 3
(PDX) model of AML expressing high levels of RARA. SY-1425 induction of CD38 was assessed by H3K27ac ChIP-seq, RARa ChlP-seq, RNA-seq B
and flow cytometry. Antibody dependent cell-mediated cytotoxicity (ADCC) was tested in an ex vivo co-culture model of human NK cells and AML cell
lines. Results: RARa acts as a repressive transcription factor until bound by SY-1425 leading to potent, targeted activation of myeloid genes. HMAs
can further prime this activation by depleting repressive methylation of these target genes. The combination of SY-1425 and azacitidine showed
synergy in RARA-high AML cell lines, but not in RARA-low AML cell lines, with combination indices less than 0.5. Co-administration in a RARA-high
AML PDX demonstrated superior reduction of tumor burden (< 1% detectable tumor cells) vs either treatment alone (7% with SY-1425 and 8% with o .
azacitidine). Various combination regimens evaluated in the PDX model over two cycles (56 days) found that 1 week of azacitidine followed by 3 DNA methylated by Inhibition of DNMT 1 SY-1425 binds RARa
weeks of SY-1425 maximized for anti-tumor activity (< 5% AML cells in periphery, bone marrow and spleen) and tolerability (< 8% weight loss). . : . . .
RARa binds directly to the CD38 locus and induces H3K27 acetylation in response to SY-1425 causing CD38 to be one of the most upregulated aberrant DNMT1 aCtIVIty dBp'EtBS mEthylatlon from SWItChlng Itto a pOtent gene & <
MRNA transcripts in RARA-high models. SY-1425 treatment of four RARA-high AML cell lines and three RARA-high primary AML patient samples and RARa unbound by DNA and primes for RARa activator: upregu|ati0n of 3 <
induced cell surface CD38 to high levels comparable to those of DARA sensitive multiple myeloma cells. In contrast, no CD38 induction was . : : : C
observed in RARA-low cell lines. RARA-high AML cell lines treated with SY-1425 and DARA were six fold more sensitive to NK cell mediated ADCC |Igand leads to repression mediated reprograming myeIOId genes
compared to single agent controls and exhibited a 5-10 fold increase in NK cell-dependent activation measured by IFNy secretion.
Summary/Conclusion: The RARA biomarker dependent synergy with azacitidine and SY-1425 is hypothesized to work through hypomethylation : : : : : :
based priming of myeloid differentiation by SY-1425 agonism of formerly repressed RARa target genes. Since CD38 is one of the most strongly CD38’ a marker of myek)ld cell maturatlon, s a direct target gene of RARG’ Ieadmg to targeted upregulatlon
induced RARa target genes in response to SY-1425, AML blasts can be sensitized to DARA in a biomarker dependent manner. The preclinical by SY-1425 Human NK cells were co-cultured with a RARA-high AML cell line for 72h following treatment and ADCC and NK cell activation
synergistic effects ar_1d a_ntic_ipat_ed non-overlapping clinical toxicity pr_ofiles of the respective agents provide a strong rationale for clinical evaluation of were monitored by microscopy for morphology (phase contrast) and AnnexinV staining of tumor cells. Red arrows indicate
each SY-1425 combination in biomarker selected AML and MDS patients. ChiP-seq at the CD38 locus CD38 mRNA induction by SY-1425 activated NK cells and AnnexinV staining of tumor cells showing appreciable cell death in context of combination treatment only.
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« Daratumumab (Dara) efficiently blocks SY1425-induced CD38 in RARA-high AML cell lines (lighter grey) indicating complete binding P
 In contrast, a RARA low AML cell line demonstrates no significant change in CD38. response
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