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Human T-cell leukemiavirustype | (HTLV-1) infection is associated with development of adult T-
cell leukemia-lymphoma (ATL). Because of poor prognosis of this disease, we need to consider the
molecular-targeting strategy for indolent-type ATL (iATL). The objectives of this study are to
characterize iATL and to identify the druggable molecular targets. By collaborating with iATL registry
and JSPFAD Japanese HTLV-1 cohort, we performed integrative molecular analyses of iATL clinical
samples, which included transcriptome analyses (RNA-seq, sScRNA-seq), epigenome analyses (ATAC-
seq, ChiP-seq), and target gene mutation analysis (Target-seq). Data integration with high-quality
clinical evidence from registries facilitated the drug discovery for iATL and identification of the
precise biomarkers that enable usto classify the ATL patients who should be received optimal medical

care, which may contribute to “precision medicing” for HTLV-1-associated diseases.

We focused on the significance of genetic mutations in ATL. To evaluate the functional roles of
mutations during clonal evolution, we devel oped anovel sequencing panel designed to facilitate highly
sensitive detection and quantification of somatic mutationsin ATL cells and alterations in the HTLV-
1 genome (Nagasaka et al., PNAS, 2020). Using an integrative genome and single-cell transcriptome
platform, we characterized clone-specific transcriptomic alterations during intratumora clonal
diversification and mutational evolution over time. We found that characteristic genomic and
transcriptomic patterns are associated with subclonal expansion and switches during the clinical
timeline. Multistep mutations in the T-cell receptor (TCR), STAT3, and NOTCH pathways establish
clone-specific transcriptomic abnormalities and further accelerate their proliferative potential to

develop highly malignant clones, leading to disease onset and progression.

Through the multimodal analyses, we identified several candidates of molecular targets, including
abnormal enhancer formation by MYCN, congtitutive activation of TCR/NFAT/Ca?* pathway, and
ATL-specific expression of several signaling molecules. TCR pathway is recurrently mutated in
malignant lymphomas. VAV1 and PLCG1 are important upstream factors, whose mutations are
frequently found in major malignant clones of ATL. Our genetic profiling in a prospective cohort
showed that some hot-spot mutations of VAV predominantly act in clonal evolutionin ATL. Wefound
that the VAV 1 variants affect downstream of TCR, but their activities are different depending on the
mutation sites. In addition, analysis of the clonal composition revealed that mutations in VAV1 and
PLCGL1 are cooperative in clinical cases. Double mutation of VAV1/PLCGL1 significantly increases
NFAT activity compared with single mutation. These results indicated that multiple mutationsin TCR
cascade promote clonal evolution by abnormally activating TCR signaling pathway. Early detection
and characterization of newly expanded subcloneswill be valuable for the devel opment of an in-depth

understanding of this disease.



Although global H3K27me3 reprogramming is a hallmark of cancer, no effective therapeutic
strategy for H3K27me3-high malignancies harboring EZH2WTWT has yet been established. We also
explored epigenome and transcriptome in EZH2WTWT and EZH2WTMu aggressive lymphomas and
showed that mutual interference and compensatory function of co-expressed EZH1 and EZH2
rearrange their own genome-wide distribution, thereby establishing restricted chromatin and gene
expression signatures. Direct comparison of |eading compoundsintroduces potency and amechanism-
of-action of the EZH1/2 dud-inhibitor (valemetostat). The synthetic lethality was observed in al
lymphoma models and primary ATL cells. Opposing actions of EZH1/2-polycomb and SWI/SNF
complexes were required for facultative heterochromatin formation. Inactivation of chromatin-
associated genes and oncovirus infection triggered EZH1/2 perturbation and H3K27me3 deposition.
Our study provides the mechanism-based rationale for chemical dual-targeting of EZH1/2 in iATL
therapy (Yamagishi et al., Cell Rep, 2019).
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