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Together with the group led by Professor Satoru Takahashi (Department of Anatomy
and Embryology, Faculty of Medicine, University of Tsukuba), we performed research
aiming at discovering therapeutic targets and amongst them identifying clinically
available ones in angioimmunoblastic T-cell lymphoma (AITL) and acute myelogenous
leukemia (AML).

For these purposes, we first intended to create a mouse model for AITL. Specifically,

based on the fact that both loss-of-function mutations in 7E72 and G17V RHOA
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mutations are simultaneously found in 70% of AITL, we created mice both with 7et2
deletion in the blood cells and lymphocytes, and with G17V-mutant RHOA expression
in T cells (Tet2/RHOA mice). We found that majority of Tet2/RHOA mice died with
splenomegaly and lymphadenopathy, that follicular helper T cells were infiltrated in
the enlarged spleen and lymph nodes, and that the histological features of swollen
lymph nodes were similar to those of AITL. Therefore, we succeeded in creating the
AITL model mice. We also found that the 7et2 gene needs to be deleted in the
microenvironmental cells for the tumor development. Thus, with AITL as a model, we
succeeded in creating a research material to analyze signaling occurring in the
interaction between the tumor cells and environmental cells.

In another approach, we identified a therapeutic target within the tumor cells in AITL.
Specifically, we had discovered that G17V-mutant RHOA specifically binds to VAV1 and
enhances tyrosine phosphorylation of VAV1, which then enhances T-cell receptor (TCR)
signaling. By the study performed in this fiscal year, we found that a significant
proportion of AITL that are negative for RHOA mutations have mutations or a fusion
gene formation in the VAV gene. Furthermore, through the functional analysis of these
mutant/fusion VAV1 proteins, we clarified the presence of a pathway consisting of G17V-
mutant RHOA and VAV1. Enhancement of this pathway signaling should play a
significant role in the development and pathophysiology of AITL. We further discovered
a possibility that inhibitors of the G17V-mutant RHOA — VAV1 pathway could be
therapeutics for AITL.

We also created mice expressing wild-type and mutant/fusion VAV1 in T cells, and
found that there are structural abnormalities in the spleen of these mice.

Regarding AML, we analyzed the bone marrow microenvironment with a series of
patient samples and a mouse model. In the analysis of patient samples, we isolated
stromal cells and enabled expression analysis with single cells. In the mouse system,
we introduced a human AML-related fusion gene into mouse bone marrow cells and
transplanted these cells into syngenic mice. When genetically modified mice with
blunted NOTCH signaling were used as recipients, these mice died of AML earlier than
control after the transplantation. Thus, we indicated that the interaction between AML

cells and bone marrow microenvironmental cells could be a therapeutic target.
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