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The histone methyltransferase enhancer of zeste homologue 2 (EZH2) is a component
of the polycomb group complex and is involved in repressing gene expression through
trimethylation of histone H3 on lysine 27 (H3K27me3). An inhibitor of EZH2,
tazemetostat, has been developed for the treatment of B-cell lymphoma and is
approved for the treatment of Follicular lymphoma (FL) with EZH2-activating
mutations. However, clinical studies have shown that it is also effective to some extent
of FL without EZH2 mutations and lymphomas of other histologic subtypes.
To elucidate the biological effects of tazemetostat that are shared among B-cell
lymphomas, genes targeted by tazemetostat in B-cell lymphoma cells were screened
by gene microarray analysis and quantitative reverse-transcription PCR. The
expression of chemokine (C-C motif) ligand 17 (CCL17) was shown to be significantly
upregulated in all eleven B-cell lymphoma lines examined. CCL17 is a chemokine
that 1s physiologically expressed in antigen-presenting cells, and induces trafficking of
CCR4-positive T cells. It is also well known as a hallmark of Hodgkin/Reed-Sternberg
(H/RS) cells in Hodgkin lymphoma (HL) and is responsible for the T-cell rich
microenvironment of HL. Although the gene expression patterns are greatly different
between H/RS cells and B cells, H/RS cells are considered to be mostly originated from
germinal center B cells based on the immunoglobulin gene analysis. To examine the
hypothesis that tazemetostat may have a function of altering the gene expression
pattern of B-cell lymphomas to those typical of H/RS cells, gene set enrichment
analysis (GSEA) was performed, and a positive correlation was found between the
genes upregulated by tazemetostat in five FL cell lines and those reported to be
overexpressed in H/RS cells. Chromatin immunoprecipitation (ChIP)-quantitative
PCR results showed that the CCLI7 promoter region was enriched in repressive
histone modification H3K27me3, and tazemetostat induced H3K27 demethylation
and activated gene transcription. CCL17 secretion of B-cell lymphoma lines was also
increased in parallel with the concentration of tazemetostat, which was further
enhanced by CpG costimulation.
To explore whether enhancement of CCL17 production in B-cell lymphoma with
tazemetostat treatment can promote chemotaxis of T cells, an in vitro transwell T-cell
migration assay was performed. The results showed that the number of migrated T
cells increased when the lower chamber was filled with supernatant from B-cell
lymphoma cells treated with higher tazemetostat dose. In contrast, cell migration was
suppressed when T cells were pretreated with CCR4-blocking antibody, indicating
that T-cell migration was mainly driven by CCL17. Evaluation of migrated CD4+,
CD8+ and Treg-cell subsets using an MTT assay and flow cytometry demonstrated
that migrated cells contained much larger numbers of nonregulatory CD4+ and CD8+
T cells than regulatory T cells. T cells that migrated toward the supernatant of FL
cells treated with tazemetostat produced higher levels of IFN-y against FL cells, and
IFN-y production was further enhanced when PD-1 blocking antibody was added.
These results suggested that T cells attracted to CCL17 produced by B-cell lymphoma
can exert cytotoxicity against lymphoma cells, and the reaction is further enhanced by
PD-1 blockade.
To clarify whether CCL17 can be expressed and involved in the regulation of immune
microenvironment in human B-cell lymphomas, publicly available human lymphoma
databases were analyzed, and CCL17 gene expression was shown to be inversely
correlated with the EZH2 activation signature and significantly paralleled the
CD4+ and CD8+ T-cell-rich signature in FL and germinal center B-cell-like diffuse
large B-cell lymphoma.
This study indicates that tazemetostat can potentially activate anti-lymphoma
response by upregulating CCL17 expression in B-cell lymphoma cells and promote
T-cell recruitment, which provides a rationale for its combination with
immunotherapy.
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