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Introduction

Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal disease
characterized by aggressive metastatic dissemination. One of the most
important hallmarks of metastatic capability is the acquisition and
maintenance of a stem-like phenotype by cancer stem cells (CSCs), a
process that is still poorly understood in PDAC. Nonetheless, there are
already indications that it is a process that does not depend on additional
mutations in the genome, but on epigenetic regulatory mechanisms.
Therefore, due to their known involvement in epigenetic regulation, we
hypothesize that long non-coding RNAs (IncRNAs) are important players
in the acquisition of the stem-like phenotype in PDAC.

Aims

Considering that acquisition of stem-like features is achieved primarily by
epigenetic mechanisms, our goal was to identify long noncoding RNAs
(IncRNAs) involved in promoting the CSC phenotype in PDAC. For this
purpose, we analyzed the IncRNA expression profile of established CSC-
enriched tumorsphere cultures of PDAC patient-derived xenograft (PDX)
tumors.

Methods
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o Using STAR 2.604a, the FASTQ files were aligned to Ensembl Human Genome GRCh38.105. ‘

Using RSEM 1.3.1, the bam files of aligned sequences had their respective count data exported into tsv files. ‘
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To find differentilly expressed IncRNAs, DESeq2 1.30.0 R package was used, comparing the count data between the
adnerent and sphere culture samples of al patients. A patient-by-patient analysis was also performed.

Survival analysis was performed for differentially expressed IcRNAS using PDAC RNA-seq and clinical datasets from The
ancer Genome Atlas (TCGA; PAAD-US) (139 patients).

Violin plots were made using single cell RNA-seq data of 57,530 cells from 24 PDAC and 11 non-tumor pancreatic
samples. These data were obtained from Peng et al., 2019,

Total RNA was isolated from adherent and tumorsphere cultures of AsPc-1 and one microgram of it was used 1o synthesize
CONA for exprossion by SYBR Green RT-GPCR using 7500 real-time PCR system.

Results

We identified 19 upregulated IncRNAs and 6 downregulated IncRNAs in
CSC-enriched tumorsphere cultures of PDAC patient-derived xenograft
(PDX) tiimors
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Figure 1: Heatmap the CSC-enriched IncRNA transcriptional profile.
LncRNA transcriptional profile of 4 PDAC patient-derived xenograft (PDX)
tumors comparing primary tumorsphere cultures (CSC enriched) with
primary adherent cultures (non-CSC enriched). LINC01559 is highlighted.
Of the upregulated IncRNAs, LINC01559 was the most promising. Its
expression was increased in PDAC cell line (AsPC-1) tumorspheres and
experiments published by our group showed that this IncRNA promotes
PDAC cell migration and invasion (Paix&o et al, 2022).
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Figure 2: LINC01559 expression is increased in AsPC1 tumorspheres by
gRT-PCR. Statistical significance was measured using the t test, p < 0.05.

To determine whether LINC01559 is associated with PDAC prognosis,
we correlated its expression level with PDAC patient survival using
publicly available TCGA (the Cancer Genome Atlas) RNAseq and
clinical datasets.
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Figure 3: High expression of LINC01559 is significantly associated
with shorter PDAC patient survival. Patients were grouped into two
LINC01559 expression groups (high and low), according to the median
expression in all samples. Kaplan-Meyer survival curves were generated
using the R survival package. Survival curves were compared by the log-
rank test with a significance threshold of p < 0.05.

In parallel, in order to correlate LINC01559 expression with the
transformed phenotype in PDAC, we analyzed single-cell RNAseq
datasets of PDAC tumors. LINC01559 is enriched in type 2 ductal cells,
which are found exclusively in PDAC tumors and represent the malignant
cell population (4).
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Figure 4: LINC01559 is enriched in malignant type 2 PDAC cells.
Violin chart demonstrating normalized read counts (y-axis) of
LINC01559 in 10 PDAC cell types (x-axis) reported in single cell RNA-
seq analysis of 57,530 cells from 24 PDAC and 11 non-tumor pancreatic
samples (Peng et al., 2019). Chi-square test, p < 0.00001.

Conclusion

We have identified IncRNAs differentially expressed in PDAC
CSCs and our results indicate that LINC01559 may represent a
promising PDAC biomarker or therapeutic target, as it is
associated with PDAC aggressiveness and a worse clinical
prognosis.

Reference

- PAIXAO, Vinicius Ferreira da et al. Annotation and functional
characterization of long noncoding RNAs deregulated in pancreatic
adenocarcinoma. Cellular Oncology, [S.L.], 14 maio 2022. Springer
Science and Business Media LLC.

- Peng, J. et al. (2019) “Single-cell RNA-seq highlights intra-tumoral
heterogeneity and malignant progression in pancreatic ductal
adenocarcinoma”, Cell Research, 29:725-738

- SANCHO, Patricia et al. MYC/PGC-1a Balance Determines the
Metabolic Phenotype and Plasticity of Pancreatic Cancer Stem Cells. Cell

Metabolism, [S.L.], v. 22, n. 4, p. 590-605, out. 2015. Elsevier BV.

Contact

Gabriel Fonseca: gabriel_fonseca@usp.br

A _FAPESP

Thalita Corréa: thalicorrea@gmail.com @
CNPq  capPES

Emily Bronze: emsbronze@gmail.com

Daniela Basséres: basseres@iq.usp.br




