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The outcome of pediatric T-cell acute lymphoblastic leukemia (T-ALL) with primary
resistant or relapsed disease remains extremely poor. To identify relevant oncogenic drivers for
intractable pediatric T-ALL, we conducted whole transcriptome sequencing (WTS) in total of 121
pediatric T-ALL cases. Through WTS analysis, we identified novel recurrent rearrangements
involving SPI1, which encodes the ETS family transcription factor PU.1 (ref), in total of 5 cases using
our pipeline called Genomon2 (http://genomon-project.github.io/GenomonPages/). We further
analyzed PU.1 fusions in validation cohort (60 cases with pediatric T-ALL) by RT-PCR analysis and
found TCF7-PU.1 fusions in additional 2 cases. Therefore, analysis of the combined cohorts showed
that PU.1 fusions were present in 3.9% of pediatric T-ALL. PU.1 fusions expressing mouse precursor
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stem cells expanded in vitro and remained at an immature stage. Based on the consensus clustering,
4 clusters characterized by high-expression of TAL1, TLX, LYL1, and PU.1 were clearly defined.
Notably, PU.1 cluster have a distinct clinical and genetic features with extremely poor prognosis
and frequent mutations of KRAS/NRAS, high expression of TERT and up-regulated mTOR
pathway. Our findings implicating that PU.1 fusions can be the first example of an oncogenic driver
associated with aggressive phenotype in pediatric T-ALL, and cases with PU.1 fusions may be a
novel clinical/genetic entity.

Neuroblastoma is the most common pediatric extracranial solid tumor and accounts for
approximately 15% of all pediatric cancer-related deaths. To provide better insight into the genetic
signatures of neuroblastomas and access their clinical impact, we analyzed 500 neuroblastomas using
targeted deep sequencing for 10 actionable genes and SNP arrays analysis. ALK expression was
evaluated using immunohistochemical analysis in 259 samples. Based on genetic alterations, the
following 6 genetic subgroups were identified: groups A (ALK abnormalities), B (other gene
mutations), C (MYCN amplification), D (11q loss of heterozygosity [LOH]), E (at least 1 copy number
variants), and F (no genetic changes). These subgroups were well correlated with clinical
characteristics. Groups A to D showed advanced disease and poor prognosis, whereas groups E and
F showed excellent prognosis. Intriguingly, in group A, MYCN amplification was not a significant
prognostic marker, while high ALK expression was a relevant indicator for prognosis (P=0.033).
Notably, the co-existence of MYCN amplification and 1p LOH, and the co-deletion of 3p and 11q were
significant predictors of relapse (P = 0.043 and P = 0.040). Our comprehensive genetic overview

clarifies the clinical impact of genetic signatures.
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