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Pan-cancer analysis
Cancer is among the leading causes of mortality worldwide, with
9.9 million people dying from the disease in 2020 alone [1]. It is
characterised by dynamic alterations in the genome, affecting
mostly non coding regions [2].
Rich cancer datasets along with advent in bioinformatics tools
presented an opportunity to explore the differences and similarities
across tumors; A process referred to as pan-cancer analysis [3].
Mounting evidence show non-coding RNAs (ncRNAs) to have
important roles in biogenesis of cancer, specifically long noncoding RNAs (lncRNAs) [4]. Thus, understanding the functional
implications of lncRNAs in tumorigenesis can aid in developing
novel biomarkers and therapeutic targets.

pROCESS WORKFLOW

aims & METHODOLOGY
We aimed to perform a pan-cancer analysis on lncRNA
expression profiles from The Cancer Genome Atlas (TCGA)
derived dataset, using The Atlas of Noncoding RNAs In Cancer
(TANRIC) platform. In order to characterise common, aberrantly
expressed lncRNAs and investigate their functional implications
across eight cancer types, expression data of 3,326 tumor
samples & adjacent 416 normal tissue samples was assessed.
After identification of correlated mRNAs with lncRNAs of
interest, Gene ontology (GO) enrichment analysis was
performed.
Following the annotation of mRNAs by ontology, we measured
& exploited the resemblance of enriched biological processes.

Results
9,616 lncRNAs manifested significant differential expression, of
which seven were observed in all cancer types
Three out of seven lncRNAs showed strikingly consistent
dysregulation: ENSG00000235904 (RBMS3-AS3) (hereafter,
“Antisense”) and ENSG00000261472 (Novel transcript)
(hereafter, “Novel”) are both upregulated, and
ENSG00000272455 (MRPL20-DT) (hereafter, “Divergent”) is
downregulated across malignancies. We focused in this study
on the three lncRNAs of interest.
3,141 mRNAs found to be co-expressed.
21 lists of GO terms were exploted, across cancers & based on
mRNA co-expression relationship (positive & negative
correlation).
Similarity analysis revealed resemblance of processes enriched
by each lncRNA, across different tumors.
Interestingly, we found high resemblance between processes
enriched by negatively related mRNAs with Antisense and those
enriched by positively related mRNAs with Divergent.

Figure 1: Overview of analyses performed in this study

DISCUSSION
The identification of 9616 dysregulated lncRNAs, suggests
pervasive variation of lncRNA expression in cancers.
Correlated mRNAs lists were noted to be predominantly
different across cancers, proposing that, despite the
commonality of these three lncRNAs, they appear to be
interacting with a broad range of genes across different
tumors.
Similarity networks of GO terms for each lncRNA, revealed
closely related processes found vital for proliferation and
progression of malignancies.
Upon measuring similarity among all processes joint, high
similarity was detected between networks belonging to
the different lncRNAs (Figure 2). After further scrutinisation,
we found four GO terms to be shared between the two
(Figure 3).
Taken together, it appears that although these two
lncRNAs are interacting with different sets of mRNAs
across different cancers, and possibly through different
mechanisms with one being upregulated and the other
shown to be downregulated; they are both enriching
substantially similar processes, found to be fundamental in
cancer proliferation and progression.

Figure 2: Heatmap
representing
semantic similarity
scores of GO terms
enriched by
correlated mRNAs
with lncRNAs
Antisense and
Divergent. Blue
indicates low
similarity and red
indicates high
similarity.

conclusion
Our study provides evidence that lncRNAs may be
contributing to hallmarks of cancer, regardless of
cancer type.
These results are promising, suggesting that lncRNAs
can serve as potential therapeutic targets to be applied
in multiple cancer subtypes. Future treatment strategies
may potentially include non-coding genes in addition to
specific protein targets
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Figure 3: Similarity
networks among GO
terms enriched by
mRNAs related
negatively to Antisense
(left) and mRNAs related
positively to Divergent
(right). Shared GO terms
in both networks are
encircled in red. The
colour(s) of nodes
represent the cancer
type(s) in which GO term
was found to be
enriched, orange for liver
cancer (LIHC), blue for
prostate cancer (PRAD),
yellow for thyroid cancer
(THCA) and purple for
stomach cancer (STAD).

