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In consideration of current poor outcome for ATLL, it is an urgent need to develop a better
prognostic prediction model for optimal therapeutic strategy, to develop a molecular-targeted therapy,
to clarify the mechanism of recurrence and progression, and to identify high risk HTLV-1 carriers
who will develop ATLL in the future. To develop a better prognostic model by integrating clinical and
genetic information, to identify driver gene mutations, and to analyze clonal evolution, we
collaboratively performed researches.

To achieve above research objects, we conducted exhaustive genetic analyses at first for
more than 400 cases of ATLL by combining whole-exome sequencing, whole-genome sequencing,
targeted sequencing, copy number analysis by SNP array, and so on, and we subsequently developed
an exhaustive catalog of genetic abnormalities in ATLL. As a result, we clarified that 50 genes were
significantly mutated in ATLL. In addition, we clarified that aberrant PD-L.1 expression caused by
structural variations commonly disrupting the 3’ region of the PD-L1 is a unique mechanism of
immune evasion commonly observed in various malignancies including ATLL.

To achieve the first objective of developing a better prognostic model, we conducted a
prognostic analysis based on both clinical and genetic information for more than 100 cases of
aggressive (acute and lymphoma) ATLL diagnosed in our institutions. As a result, age, PS from
clinical information and multiple genetic mutations including IRF4 were identified as prognostic
factor. A prognostic model developed by these factors made it possible that aggressive ATLL are
classified into four groups of good, intermediate, poor, and absolutely poor (1-year survival rate of
65%, 25%, 10%, and 0%).

The second objective is identification of driver gene mutations. As genetic abnormalities in
ATLL are accumulated in T-cell receptor signaling /NF-kB pathway and they were observed in more
than 90% of cases, it is believed that these genetic abnormalities must play driver roles in the
development of ATLL. Regarding PRKCB, which has second-highest mutation frequency in ATLL
and hotspot point mutation, we established in vitro and in vivo analysis system using its mutant.

The third objective is analysis of clonal evolution. By the genetic analysis for specimens of
onset and recurrence of 10 aggressive ATLL cases and for those before and after risk enhancement or
acute transformation of 7 indolent (smoldering and chronic) cases, it has been clarified in some cases
that remaining sub-clones after treatment acquired new mutation, then expanded and reappeared.
In addition, to clarify the process of clonal evolution from carrier to ATLL, we established sequencing
system for carrier peripheral CD4 positive cells. Moreover, to clarify the viral factors regarding ATLL
development, we established measurement method for insertion positions of virus genome, diversity
of viral mutations, and clone size of infected cells by insertion position, by providing CD4 positive cell
derived DNA into next generation sequencing (HTLV-1 genome capture sequencing). Among six
carriers for whom such multifaceted analysis was performed, clonal expansion of infected cells both
with “ATLL-specific somatic gene mutation” and “specific viral genome insertion position and
mutations” was observed in one case. Based on a notion that the case developed ATLL later, we have
started on the development of identification method of high risk carriers.

Through these researches, knowledges that are directly available for future clinical research and

development of molecular targeted therapy was obtained.
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