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Elucidation of molecular mechanism of lenalidomide activity against adult T-cell
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Adult T-cell leukemia/lymphoma (ATL) is a distinct subtype of T-cell neoplasms associated with human
T-cell leukemia virus type-1 retrovirus. A recent clinical trial of lenalidomide monotherapy has shown its meaningful
antitumor activity in patients with relapsed or recurrent ATL. Although lenalidomide was reported to kill B-cell
lymphoma cells through downregulation of IRF4, the molecular mechanism of lenalidomide activity against ATL
has not been elucidated. Recently, through an integrated genetic analysis of > 400 ATL patients, we demonstrated
the landscape of ATL somatic alterations, and identified many novel driver mutations, especially in T-cell receptor
and NF-kB pathways (K Kataoka, Nat Genet, 2015; K Kataoka, Nature, 2016).

Therefore, in this study, we propose to investigate the relationship between genetic alterations and
lenalidomide sensitivity, and the mechanism of action of lenalidomide in ATL, using integrated genomic and

proteomic analysis.

1. Association between somatic mutations and lenalidomide sensitivity in ATL cell lines.

We determined the association between somatic mutations and lenalidomide sensitivity. We first
assessed lenalidomide sensitivity of 23 ATL cell lines, and found that three of them were sensitive to this agent.
Next, we investigated somatic mutations of driver genes using targeting sequencing in these ATL cell lines. Before
this analysis, to thoroughly identify driver alterations in ATL, we performed whole-genome sequencing for 50
patient samples. This analysis presented a substantially different overview of driver alterations compared with
whole-exome sequencing: most driver genes were affected by more than one classes of somatic alterations,
including structural variations and non-coding mutations. On the basis of these findings, we designed a capture
bait and performed targeted sequencing for 23 ATL cell lines. As a result, we revealed that several gene alterations

were present only in lenalidomide-sensitive cell lines.

Next, we created ATL cell lines overexpressing or lacking the identified genes, and assessed cell
proliferation and/or apoptosis. But, none of these interventions altered the phenotype of these cell lines. Then, we
investigated the effect of overexpression or knockout of these genes on lenalidomide sensitivity, but found that

these interventions did not affect its sensitivity.

2. Proteomic analysis of the mechanism of action of lenalidomide in ATL.

We investigated the mechanism of action of lenalidomide in ATL using a proteomic approach.
Lenalidomide is known to bind CRBN, the substrate adaptor for the CRL4°RBN E3 ubiquitin ligase, and modulate
its substrate specificity. To identify lenalidomide-regulated CRL4CREN substrates in ATL cells, we applied stable
isotope labelling of amino acids in cell culture (SILAC)-based quantitative mass spectrometry to assess global
changes in protein levels in two lenalidomide-sensitive ATL cell lines. We detected nine and seven proteins
downregulated by lenalidomide treatment in these two cell lines, respectively. Both of them included IKZF1 and
IKZF 3, confirming the validity of our experiment. But, except of IKZF1 and IKZF3, none of the proteins were shared
between these two cell lines.



