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DESCRIPTION

The most frequent juvenile cancer is pediatric Acute Lymphoblastic 
Leukemia (ALL), which has a 5-year overall Survival Rate (OS) of 
85%-90% and a treatment failure rate of 10%-15%. Recurrent 
gene mutations that may affect pediatric ALL diagnosis, 
categorization, prognostic stratification, treatment, and response 
were discovered by Next-Generation Sequencing (NGS). There 
is, however, little research on gene alterations in pediatric ALL 
in China. The biological peculiarities of ALL patients must 
therefore   be  thoroughly  understood,  and gene mutations 
identification in ALL patients must be extensive and complete. 
In the current investigation, we sought to describe the range and 
clinical characteristics of gene mutations in a cohort of Chinese 
pediatric ALL patients from a single center. This study examined 
the correlations between mutational and clinical features, 
including patient characteristics, risk stratification, and treatment 
outcomes in a Chinese pediatric ALL cohort. 

It also analyzed the mutational spectrum of various immunological 
ALL lineages. A thorough genomic profile of Chinese pediatric 
ALL was provided by the discovery of many gene alterations. 
According to previous publications, the mutation spectra of 
B-ALL and T-ALL were different; Ras pathway mutations were 
more prevalent in B-ALL, whereas Notch pathway mutations 
were more prevalent in T-ALL. As previously mentioned, more 
than half of B-ALL patients had mutations in the Ras signaling 
pathway (NRAS, KRAS, FLT3, PTPN11, and NF1). Additionally, 
NRAS had a higher rate of mutations than KRAS. This result was 
in contrast to earlier research on the Chinese cohort, but it was 
in line with findings from the United States, Sweden, and Japan. 

These differences emphasized the genetic variability of pediatric 
ALL and may be related to population distribution and 
environmental variables. Ras signaling pathway-related genes 
such FLT3, NRAS, KRAS, and PTPN11 had a lower median 
Variant Allele Frequency (VAF) of 5%-20% in comparison to 
genes like CBL, TET2, CDKM2A, and BCORL1 with greater 
median VAFs. The decreased VAF suggested that B-ALL is 
fueled by other fusion genes because Ras mutations were more 

likely sub clones than major clones. According to reports, the 
Ras pathway served as a molecular switch for signaling pathways 
that controlled cell division, growth, migration, and survival. 
Ras pathway mutations were also common in other tumors 
types, such as thyroid, pancreatic, and colorectal cancers. For 
instance, MLL rearranged babies rather than hyper diploid 
ALL showed the link between poor outcome and Ras pathway 
alterations. The cohabitation of Ras pathway mutations and 
cytogenetics was examined in order to rule out the influence of 
cytogenetics. NRAS, PTPN11, FLT3, and NRAS mutations were 
found in patients with normal cytogenetics, with the exception 
of KRAS and FLT3 mutations that were enriched in patients 
with hyperdiploidy. Additional research on distinct cytogenetic 
subgroups of B-ALL is required to ascertain whether Ras pathway 
status affects the clinical features and risk classification. As has 
already been mentioned, T-ALL patients have an enhanced level 
of Notch pathway mutations, particularly NOTCH1 and FBXW7. 
About 60.9% of all T-ALL cases had mutant genes, with PTEN 
and FBXW7 following closely behind at 21.7% and 21.7%, 
respectively. The NOTCH1 signaling pathway, in particular, is 
essential for all phases of T lymphocyte development and can 
encourage T lymphocyte differentiation in lymphoid precursor 
cells while inhibiting B lymphocyte differentiation. In addition to 
increased Notch pathway activation, defective CDKN2A/2B cell 
cycle regulators also played a significant role in the pathogenesis 
of T-ALL. Surprisingly, deletions of CDKN2A/2B were found in 
more than 50% of T-ALL patients. Only a few CDKN2A gene 
point mutations were found in T-ALL, and the copy number 
changes were not found and examined in the current study. In 
infant ALL, which is known for being immature cytologically, 
resistant to standard treatments and having a poor prognosis, 

Additionally, newborn leukemia is characterized by a high 

a secondary hit for PI3K/AKT. Additionally, ALL individuals 

MLLoccurrence (about 80%) of the  gene arrangement. 

MLLmutations and the  gene arrangement was seen in our 
MLLgroup. This finding suggested that partial -positive ALL is 

MLL PTPN11 translocations and  mutations were frequent. 

PTPN11Additionally, a substantial cohabitation between 



2J Leuk, Vol.11 Iss.3 1000334

Oduro K OPEN ACCESS Freely available online

significantly correlated with T-ALL as opposed to B-ALL when 
the data from prior studies were combined.

who had NOTCH1 and PTEN mutations had abnormally high 
initial WBC counts. Higher initial WBC levels were found to be 


