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T-cell lymphoblastic neoplasia



LncRNAs are key regulators of gene expression

Gao et al. 2020



LncRNAs are key regulators of gene expression

Gao et al. 2020



circRNAs are usually generated from genes that also produce linear isoforms 

Kristensen et al. 2018



circRNAs novel regulators of gene expression

Kristensen et al. 2018



Patterns of differential expressed circRNAs in human thymocytes

The differential expresión pattern of 50 specicic
circRNAs serves to discriminate between the three
human thymocyte populations (ST1: DN; ST2 DP; ST3:
SP for CD4 and CD8)



LncRNAs and circRNAs are frequently dysregulated in cancer

Kristensen et al. 2018 Oncogene

Overexpression of lncRNA H19/poor prognosis in gastric cancer
Downregulation of lncRNA MALAT1/ poor prognosis in breast cancer
Downregulation of lncRNA CHRM3-AS2/poor prognosis in ovarian cancer
Downregulation of lncRNA XIST/poor prognosis in breast cancer

Overexpression of circ_0005909/poor prognosis in lung cancer
Downregulation of circ_0005986/poor prognosuis in liver cancer
Downregulation of cir_CNTNAP3/poor prognosis in esophageal cancer



New patient-based molecular data focused on differentially expressed  lncRNA and circRNAs

WHAT THE PURPOSE OF THIS
RESEARCH IS

Extracting the most precise ncRNA
signatures from primary tumours
(or relapsed samples) and
integrating those specific signatures
in new interactions between the
coding mRNAs and non-coding
genome can help in subdividing T-
cell neoplasia into specific set of
patients with unique ncRNA
signatures matched to their clinical
outcomes leading to enhance
personalized medicine in T-cell
neoplasia in the near future

WHAT THIS STUDY ADDS

- To identify specific non-coding
signatures for T-cell lymphoblastic
neoplasia

- To discover networks by integrating data
from mRNA-miRNA-lncRNA-circRNA
with a role in driving tumorigenesis of T-
cell lymphoblastic malignancies

- To propose differentially expressed non-
coding RNAs as new biomarkers to
improve prognosis and current
treatments in the context of a
personalized medicine

- To contribute to develop better
individualized therapies gathering
information for a future prognostic
specific panel in T-cell lymphoblastic
neoplasia



New patient-based molecular data focused on differentially expressed  lncRNA and circRNAs

OBJECTIVES

1. Initial analysis on a discovery cohort to
identify differentially expressed
lncRNAs and circRNAs

2. Validate those candidates in an
extended cohort

3. In silico networks predictions. Those
validated lncRNAs and circRNAs will be
integrated into networks involving
mRNAs and microRNAs

4. Experimentally validated those
predicted networks in vitro by gain and
loss function studies.

METHODLOGY AND WORKPLAN

Phase I: Discovery of lncRNAs and circRNAs in T-cell lymphoblastic neoplasia

In phase I, a small cohort will be used to identify a group of candidate biomarkers
via profiling assays on a whole transcriptome sequencing (RNA-seq) and
lncRNA/circRNA microarrays

Phase II: Validated ncRNAs functional studies in tumour cell lines

In phase II, to understand the potential roles of the newly noted lncRNAs and
circRNAs in the development of T-cell neoplasia we will perform via gain and loss
of function studies



LncRNA signatures with altered expression in the T-LBL cohort

Venn diagram of lncRNA aberrantly expressed in six T-LBLs

LncRNAs are involved in the development of T-cell lymphoblastic neoplasia



Heterogeneous expression of lncRNAs in T-cell lymphoblastic neoplasia: MALAT1 as an example

Expression of MALAT1 determined by RT-qPCR in primary T-LBLs and T-ALLs samples, as well as T-LBL/T-ALL-derived cell lines Analysis in silico of MALAT1 
expression in a cohort of 264 

pedriatic T-ALLs (UP, n=138, DOWN, 
n=126)
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Regulatory networks of MALAT1 in T-cell lymphoblastic neoplasia: a pending question

Fu et al. 2020



Dual regulatory role of MALAT1 in the development of T-cell lymphoblastic neoplasia 

C3_regulatory targets:
T-ALL_TARGET_MALAT1_DOWN

C3_regulatory targets:
T-ALL_TARGET_MALAT1_UP

67 genesets (P-value<0,01: genetic
signatures that are transcriptional
targets of transcription factors

UPREGULATED

871 genesets (P-value<0,01: genetic
signatures that are targets of microRNAs

UPREGULATED

Gene Set Enrichment
Analysis
(GSEA)
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CARCINOGENESIS



The role of H19 in conferring chemoresistance of T- lymphoblastic lymphoma cells
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H19: a druggable lncRNA for targeted anti-cancer approaches
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Concomitant overexpression of H19 and EGFR in T-LBLs
Inhibition of EGFR Signaling by Tyrosine Kinase
Inhibitors and Mechanisms of Resistance in Non-
small Cell Lung Cancers
(Lam and Levine, 2014)

H19 overexpression confers erlotinib
sensitivity in T-LBL/T-ALL ?????




