
CCN2 and long non-coding RNA AL133346.1 expression are highly 
correlated in pediatric B-cell acute lymphoblastic leukemia

INTRODUCTION & AIMS

Acute lymphoblastic leukemia (ALL) is one of the most common childhood cancers. Pediatric B-cell ALL (B-ALL) constitutes

a heterogeneous and aggressive neoplasia in which new targeted cancer therapies are required. This subtype involves abnormal

proliferation and arrest of differentiation of B cell progenitors.

METHODOLOGY

RESULTS

Figure 2 (A) Heatmap of differentially expressed lncRNAs in B-ALL vs. healthy bone marrows:

ETV6-RUNX1-negative B-ALL (blue), ETV6-RUNX1-positive B-ALL (red), healthy bone

marrows (green). Clustering was performed based on the Spearman correlation coefficient. (B)

Gene Ontology analysis on the protein-coding genes that were predicted to be functionally

associated with the differentially expressed lncRNAs.

MICROARRAY ANALYSIS

CONCLUSIONS
 We identified 48 lncRNAs that were differentially expressed between pediatric B-ALL and healthy bone marrow samples.

 B-ALL samples showed a higher expression and correlation levels of AL133346.1/CCN2 than T-ALL samples in external datasets.

 According to the correlation results and genomic location analysis, we propose: (i) AL133346.1 regulates CCN2 expression in cis; or (ii) AL133346.1

and CCN2 are specifically modulated in B-ALL by the same regulatory elements (enhancers).

 Multivariate Cox analysis demonstrated that patients with “high” expression levels of CCN2 showed higher overall survival (OS) than those with

“low” levels in pediatric B-ALL patients.

 These results suggest that AL133346.1 could be a possible therapeutic target in the future, and CCN2 could represent an independent prognostic factor

in pediatric B-ALL.
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Figure 3. Volcano plot of the differentially expressed lncRNAs (A) and protein-coding genes (B)

in B-ALL vs. healthy bone marrows results. Blue horizontal dashed line represents a threshold of

FDR = 0.05. Blue vertical dashed line represents the thresholds of fold change = -1.5 and fold

change = 1.5. Red dots represent the statistically significant differentially expressed lncRNAs and

protein-coding genes.

EXTERNAL DATA ANALYSIS
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Figure 4. Comparison of AL133346.1/CCN2 expression (A) and correlation (B) between B-ALL and T-ALL pediatric samples from TCGA and CCLE

databases. The boxplots and scatterplots are colored according to the ALL subtype.
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Modifications of tumor-suppressor genes, oncogenic mutations and

epigenetic changes have been reported in leukemia. However, a

consensus of a clinically relevant lncRNA signature for pediatric B-ALL

is yet to be identified.

Long ncRNAs (lncRNAs) are transcripts longer than 200 bp that lack

protein coding capacity. LncRNAs are crucial regulators of gene

expression due to their involvement in splicing regulation, translation,

degradation and stability of mRNAs (Figure 1). that may play an

important role in cellular biology.

Dysregulation of lncRNAs has been described in numerous human

diseases, including cancer, leading to oncogenic or tumor-suppressive

activities. However, few dysregulated lncRNAs have been directly

related to leukemia development.

OBJECTIVE
To identify a signature of differentially expressed lncRNAs and 
associated protein coding genes in pediatric B-ALL 
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Figure 6. Genomic location of AL133346.1/CCN2 in chromosome 6. The

box with dashed stripes represents a zoom-in of the locus. All CCN2

exons are shown while only the first AL133346.1 exon is included.

Shared regulatory regions that could explain AL133346.1/CCN2

coexpression, GH06J131946 and GH06J131976, are represented by red

boxes.

Figure 5. Kaplan-Meier overall survival curves of pediatric B-ALL (A)

and T-ALL (B) patients divided in two groups according to whether

AL133346.1 and CCN2 expression was above or beyond the median (B-

ALL) or non-null or null (T-ALL).

Table 1. Cox Univariate and multivariate overall analysis of clinical

covariates in pediatric B-ALL patients from TCGA. clinical Covariates

that showed p < 0.2 in univariate analysis were used for a multivariate

Cox regression.
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