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Maturation gene CD38 is bound by RARa and induced by SY-1425 in RARA-high cell lines

SY-1425, a potent and selective agonist of the retinoic acid receptor RARa, is being investigated in a Ph2 trial in a novel genomically- chrl:12,575,438-12,701,029 | o CD38 mRNA induction by SY-1425
defined subset of AML and MDS patients (clinicaltrials.gov NCT02807558). RARq is a nuclear hormone receptor and transcription factor H3K27ac vehicle Top._ The gene locus for. DI__IRS:? ShQWS < RARa J 1
that regulates genes involved in cell differentiation and proliferation. We identified a super-enhancer (SE) at the RARA locus, the gene multiple RARa (black) binding sites in _qu | B { ALl e Tl FET 4096+
encoding RARa, in a subset of primary non-APL AML blasts. Preclinical models demonstrated a correlation between the presence of a I | - —— ... two RARA-high AML cell lines. After < S| H3K27ac vehicle 2048
RARA SE and sensitivity to SY-1425, providing the rationale for clinical investigation. Further research has investigated pharmacodynamics —| RARQ vehicle treatment (blue) DHRS3 has o § ‘ A o < 1024-
(PD) markers and combinations of drugs to support clinical development of SY-1425. In this study we identified DHRS3 mRNA induction as g LJ minimal H3K27 acetylation and low initial .;:1: -7 < 3 5124
a measure of RARa target engagement with SY-1425. We also demonstrated synergy in preclinical models with SY-1425 and S| Y S SR W SO mRNA expression. After treatment (red) H3K27ac SY-1425 II & c 256
hypomethylating agents. Since RARa is a transcription factor that regulates target genes when bound by a retinoid, we characterized the H3K27ac SY-1425 : P . . e 1 T E L
dynamic expression changes of a panel of RARA enhancer- high and - low non-APL AML cell lines (hereafter referred to as RARA-high and marked increases in acetylation are > RARa E < 1287
-low) in response to SY-1425 treatment. DHRS3 showed the largest expression increase following treatment in 3 RARA-high cell lines, with *_“___,m_‘_____‘k__ e ..Mi. ,ﬂlg ~_ noted at the promoter and nucleated O T maem i e tdaah ai b e e s dfid e akefow o g 647
a range of 29 to 115 fold. In contrast, there was a much lower DHRS3 induction in 3 RARA-low cell lines (range of 1.6 to 6.1 fold). Induction H3K27ac vehicle around RARa binding sites. Bottom: - 2. H3K27 hicl @ 321
was found to be both time- and dose-dependent with maximal induction around 6 hours and half maximal induction near to the EC50 for the Treatment (50nM, 24 hours) of RARA- EE ol T EC \{EIF e - L e ) 167
anti-proliferative effect in RARA-high cell lines. DHRS3 encodes dehydrogenase/reductase (SDR family) member 3, a metabolic enzyme U ‘__J_‘Mm_ o .dbams. . .....a.. high AML cell lines causes significant << Q| 8-
involved in maintaining cellular retinol homeostasis and had previously been shown to be induced by retinoids. Thus, DHRS3 induction in ™| RARa upregulation of RARa target genes o H3K27ac SY-1425 NB4 NB4 | MV4ll MV41l |OC-M1 Od-M1
tumor cells represents a potentially useful PD marker for clinical studies of SY-1425. To better understand the mechanism of induction of S ﬂ‘ l ' S ] B — SY-1425 5Y-1425 SY-1425
DHRS3 by SY-1425 we examined the chromosomal localization of RARa as well as the epigenomic state of the DHRS3 locus by ChlIP-seq <|. ... ,11, . _.1]“_ Y Y -mhul... o RARA-low cell AML _do not have CD38
for RARa and H3K27 acetylation, the latter being an indicator of active enhancers and promoters. In the untreated state, OCI-AML3 (a H3K27ac SY-1425 comparable expression changes. DHRS3 APL RARA-high | RARA-low
typical RARA-high AML cell line) was found to have multiple RARa binding sites both within and distal to the DHRS3 gene but minimal was found to be the most upregulated
H3K27 acetylation. Following treatment with SY-1425, the level of H3K27 acetylation at DHRS3 increased, resulting in the formation of a SE. M“I " NI L o MHMM‘&LH " gene by fold change and significance. ChlP-seq tracks for RARa (black), H3K27ac vehicle (blue), and The mRNA expression of CD38 is strongly induced by SY-1425
Moreover, the SE encompassed the RARa binding sites, consistent with the model in which SY-1425 converts RARa into an activator of DHRS3 H3K27ac post 24 hour SY-1425 treatment (red). Three RARa In both APL (which harbors a PML-RARA fusion) and RARA-
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an additional PD marker to be used in clinical studies. Indeed, it was found that SY-1425 induced CD38 cell surface expression at similar RARA'hlgh RARA-low 1425 support direct regulation of CD38 expression by RARa. findings were corroborated by FACS on the same AML models.
levels in RARA-high AML cell lines and the NB-4 APL cell line, but not in RARA-low cell lines. We also investigated combinations of SY-1425 DHRS3—2> ° ) ) ) )
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