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and investigation of mechanisms of leukemia development by fusion
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Acute Lymphoblastic Leukemia (ALL) occurs as a result of accumulation of genome mutations,
and fusion genes are a hallmark of this disease. Types and frequencies of fusion genes found in
ALL are reported to differ significantly according to age. Thus, fusion gene information divided
by age is important to understand biological characterization of ALL. Considering that treatment
outcome in adult patients with ALL is especially inferior compared to childhood, there would be
a social demand for new treatment strategies based on fusion gene analysis.

We previously performed RNA-seq using samples from ALL patients (15-24 age) enrolled in

Japan Adult Leukemia Study Group (JALSG) ALL202-U study and fusion genes were analyzed
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comprehensively in the Project for Development of Innovative Research on Cancer Therapeutics
(P-DIRECT). To continue and develop this study, we further plan to analyze fusion gene in ALL
patients (25-64 age) enrolled in JALSG 202-O cohort.

ALL2020-EWS study was established by Dr. Hayakawa to analyze fusion genes
comprehensively in ALL patients enrolled in ALL202-O study using RNA-seq. This plan
received ethical committee approval by representative and participating institute. Totally, 226
samples from 67 institute were approved by ethical committee.

In this year, we performed RNA-seq for 72 B-ALL samples. Sequence raw data was send to Dr.
Kawazu and he performed fusion gene and gene expression analysis. To remove false-positive
data in fusion gene analysis, we used some appropriate filters and could obtain more specific calls
of fusion gene candidate. As a result, we could identify functionally relevant fusion genes in 47
(65%) ALL patients.

Combined with the results of ALL202-U analysis, we clearly and comprehensively clarified
fusion genes in 15-64 aged ALL patients. Through these data, we analyzed relationship between
age and common fusion gene. We will further identify Ph-like ALL patients by clustering
analysis, who are possible to receive either targeted therapy or stratified treatment.

We further perform functional analysis for novel and clinically relevant fusion gene in vivo. Dr.
Tsuzuki established more effective mouse pro-B cell transplantation assays in which fusion genes
were retrovirally transduced in pro-B cells, not stem cells. We will analyze fusion genes

functionally through this system.
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