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Novel Clinically Useful Inhibitor of Mediator Complex, RVU120, Relives Differentiation Block in MDS/AML
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Background:

Myelodysplastic Syndrome (MDS) and Acute Myeloid Leukemias (AML) are characterized by a block in hematopoietic dif-
ferentiation that can often be traced to aberrant stage-speci�c transcription. The kinase module of the mediator complex,
consisting of CDK8, its paralog CDK19, Cyclin C, MED12, and MED13, have been identi�ed as a molecular switch that regu-
lates gene expression. A variety of cancers have exploited this mechanism tomaintain stemness and an undifferentiated state.
RVU120 is a �rst-in-class, speci�c, and selective inhibitor of CDK8/19, currently in Phase Ib clinical trial in patients with AML
or High-Risk MDS (HR-MDS) (NCT04021368). RVU120 has been shown to stimulate erythroid differentiation in transformed
CD34+ cord blood (CB) cells and in CD34+ cells fromDiamond-BlackfanAnemia (DBA). To evaluate the further therapeutic po-
tential of CDK8/19 inhibition, we con�rmed aberrant expression of mediator complex components and erythroid-stimulating
activity in a collection of CD34+ primary samples of AML and MDS.
Results:

We investigated the expression of mediator complex components in a large database of MDS CD34+ marrow samples and
age-matched controls. Our �ndings revealed that MED12, a critical component of the mediator complex, was signi�cantly
overexpressed in MDS samples from refractory anemia with excess blasts (RAEB), a higher risk subset of MDS(p=0.018) (Fig
A). Furthermore, we observed that this overexpression of MED12 was associated with a higher rate of transformation to AML.
To delve deeper, we examined the expression of MED12 in sorted leukemic stem cells from primary AML samples and found
signi�cantly elevated levels in Long Term Hematopoietic Stem Cells from AML samples with both normal karyotype and
complex karyotypes compared to healthy controls.
Next, we conducted an evaluation of the ef�cacy of the mediator kinase module inhibition in MDS-derived cell line (MDS-L).
Inhibition of CDK8/19 with RVU120 led to increased erythroid differentiation in this model which con�rmed our observations
in transformed CD34+ CB cells in CB cells, these phenotypic changes were correlated with the inhibition of CDK8-dependent
phosphorylation marker S726 on STAT5 and a profound increase in the expression of genes involved in erythroid commitment
and hemoglobin metabolism. In order to con�rm therapeutic potential of CDK8/CDK19 inhibition in MDS and AML, we per-
formed colony-forming assay on primary samples of MDS and AML (n= 15). The treatment with RVU120 resulted in increased
erythroid differentiation in a majority of samples, evident from an augmented number of colonies. Detailed analysis indicated
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changes in the expression of erythroid differentiation markers, including increased CD71 and Glycophorin A expression on
colonies, as assessed by FACS analysis (Figure B, shows representative sample).
Conclusion

Our data highlight that inhibition of the overexpressed mediator complex proteins can alleviate the differentiation blocks
seen in MDS/AML. These results provide a compelling rationale for further developing the CDK8/19 inhibitor RVU120 for
transfusion- dependent MDS/AML patients.
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