RVU120 — a CDK8/19 Inhibitor for the Treatment of AML and HR-MDS Can Induce Erythroid Differentiation
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SUMMARY

Myelodysplastic syndrome (MDS) is a disorder of hematopoietic cells that, as a result of genetic and epigenetic changes, do not produce mature blood cells and can often evolve to acute myeloid leukemia (AML). RVU120 (formerly known as SEL120) is a specific, selective inhibitor of CDK8 and its paralog CDK19. A first-in-human Phase Ib clinical trial with RVU120 in patients with AML or HR-MDS is currently
ongoing. Preclinical studies indicated strong antileukemic potential of RVU120 that was often associated with multilineage commitment of CD34+ AML cells. Moreover, efficacy of RVU120 was also confirmed in PDX samples. The major aim of this work was to evaluate erythroid differentiation potential of RVU120 in primary MDS and transformed CD34+ cord blood cells characterized with an early block in
erythroid differentiation. RVU120 treatment leads to transcriptional reprogramming of transformed CD34+ cord blood (CB) cells. The most profound changes included decreased CDK8 occupancy followed by increased STAT5 and RNA Pol Il loading at transcription start site and gene bodies. RVU120 could repress many genes associated with stem cells and importantly induce the expression of genes involved

in erythroid commitment. Detailed analysis by flow cytometry at early and late time points reflected sequential changes in the expression of lineage-specific surface markers, leading to erythroid differentiation. Observed differentiation phenotype strikingly resembles previously reported effects of RVU120 in Diamond-Blackfan Anemia (DBA) cells caused by disruption of genes encoding ribosomal proteins.
Further studies are warranted to investigate efficacy of RVU120 in AML and MDS and in anemias associated with bone marrow failures in these patients.
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Fig.5. ChIPseq data revealed induction of GATA1, a master regulator of the erythroid differentiation. Large scale view of the occupancy
of CDK8 and Pol Il around GATA1 loci at 24h of RVU120 treatment (A) and around HBB loci (B) and HBD loci (C) in TEX cell after 6 days of treatment.

DIFFERENTIATION IS DEPENDENT ON TRANSACTIVATION OF STAT5 BY RVU120
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