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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.

\ IS yet to be identified.

Important role in cellular biology.
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Long ncRNAs (IncRNAs) 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

Dysregulation of IncRNAs has been described in numerous human

G el e IncRNA - panaa diseases, including cancer, leading to oncogenic or tumor-suppressive
/ — activities. However, few dysregulated IncCRNAs have been directly
related to leukemia development.
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CCN2 and long non-coding RNA AL133346.1 expression are highly
correlated in pediatric B-cell acute lymphoblastic leukemia
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The differential expression patterns and the strong correlation of AL133346.1/CCN2 in our microarray
and another external microarrays led us to further investigate in TCGA and CCLE databases.
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Figure 2 (A) Heatmap of differentially expressed IncRNAs 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 IncCRNAs.

[ 4 -2 0 2 4
1 H N Il Bl I ~og1o(p)
LOC100887755
CTD-2012K14.7 0 3 6 9
u privdie) smooth muscle tissue development
Locto0 50z regulation of bone resorption
R apnos cytoplasmic pattern recognition receptor signaling pathway
ALissse S regulation of angiogenesis
MYLK-AS1 - B
I RPL13AP20 regulation of wound healing
o doriag® chromosome, centromeric region
vt postreplication repair
RP11-334C17.5 . . .
PTENP1 Ras protein signal transduction
] PHBP11 . X
HCP5 regulation of stress fiber assembly
RP11-807H22.6 . .
BC127858 GDP binding |
LINC00152 '
RP11-51B10.4 DOWN
RP11-211G3.2
RP11-393K10.1 —]
XLOC_000218 log1o(P)

GYG1P1 0 3 6 9
RP11-366L20.4 . . . H

XLOC_012542 regulation of DNA binding
CASP1P1 . . . . .
ACTN1-AS1 negative regulation of interleukin—1 secretion
RP11-293M10.6 . . i L
AC096582.8 negative regulation by host of viral transcription
AC092214.10 . .
RP5-104218.7 regulation of response to DNA damage stimulus
RP11-124N14.4

RPL23AP7 regulation of apoptotic process
RP11-603J24.7

LINC01133 cell morphogenesis involved in differentiation
LINC00853

CXCR2P1 i H ¢
RPT1 403F21 1 Ras protein signal transduction

ACTR3P2 . .
ARFAP2 cAMP response element binding

HMGN2P5 i i i
P MaNaDs Rab protein signal transduction

RP11-315D16.3 caspase binding

I-rlllﬁl

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
444444444444444444444444444444444444444444

Figure 3. Volcano plot of the differentially expressed IncRNAs (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 IncRNAs and
protein-coding genes.
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EXTERNAL DATA ANALYSIS

All analyses and
statistical methods

were performed using
R software

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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Figure 5. Kaplan-Meier overall survival curves of pediatric B-ALL (A) A
- - - . . CCN2levels =f= CCN2low == CCN2 high AL133346.1 levels == AL133346.1 low =}= AL133346.1 high
and T-ALL (B) patients divided in two groups according to whether
. - 1.00
AL133346.1 and CCN2 expression was above or beyond the median (B-
0.75
ALL) or non-null or null (T-ALL).
¢
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Table 1. Cox Univariate and multivariate overall analysis of clinical
covariates in pediatric B-ALL patients from TCGA. clinical Covariates @ oz{ p-00s 3 om|
p=077
that showed p < 0.2 in univariate analysis were used for a multivariate
. 0 3 6 5 12
Cox regression. ’ ’ Time (years) ° 2 Time years)
Number at risk Number at risk
Tab I e 1 CCN2low 60 36 25 11 0 AL133346.1 low 60 44 32 12 1
CCN2 high 60 49 34 17 1 AL133346.1 high 60 41 27 16 0
Univariate Cox Analysis Multivariate Cox Analysis B
Hazard Ratio [95% Cl) p-value Hazard Ratio (95% ClI) | p-value CCN2levels -~ CCN2low -+ CCN2 high AL133346.1 levels —+ AL133346.1low -~ AL133346.1 high
Sex (Male vs Female) 1.852 (1.062-3.228) 0.030 1.900 (0.908-3.973) 0.088 1.007 s - 1.00 ==
ha AN ., o ma
|
Age at Diagnosis (2 10 vs 1-9.9 years) 1.500 (0.823-2.733) 0.186 1.140 (0.510-2.550) 0.750
075 075
CNS (2-3vs 1) 1.024 (0.538-1.949) 0.943 NA MNA % %
© ©
t(12;21): ETV6-RUNX1 Fusion (Positive vs Negative) 0.697 (0.250-1.944) 0.490 NA NA jg 0.50 jg_ 0.50
t(1;19): TCF3-PBX1 Fusion (Positive vs Negative) 21.840 (6.968-68.480) | 1.22E-07 | 7.589 (1.914-30.085) | 0.003 % %
491 _ . s . . @ 025/ P=029 @ 025
t(9;22): BCR-ABL1 Fusion (Positive vs Negative) 0.667 (0.092-4.834) 0.689 NA NA p=0.39
Trisomy 4 and 10 - Status (Positive vs Negative) 0.343 (0.192-1.986) 0.418 NA NA
0.00 0.00
Ploidy (Hipodiploidy vs Diploidy) 0.126 (0.030-0.531) 0.005 0.237 (0.030-1.881) 0.173 0 3 3 3 8 ) 3 3 5 3
. Time (vears) Time (years)
Ploidy (Partial Hyperdiploidy vs Diploidy) 0.383 (0.158-0.926) 0.033 0.650 (0.252-1.679) 0.374 Number at risk Number at risk
CCN2low 93 89 86 51 9 AL133346.1 low 194 183 177 110 20
Ploidy (High Hyperdiploidy vs Diploidy) 0.346 (0.143-0.838) 0.019 0.386(0.148-1.006) 0.051 CCN2 high 107 100 97 61 11 AL133346.1 high 6 6 6 2 0
CCN2 Expression (High vs Low) 0.566 (0.328-0.980) 0.042 0.448 (0.204-0.984) 0.045
AL133346.1 Expression (High vs Low) 1.084 (0.632-1.859) 0.770 NA NA .
Figure 6
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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.
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