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The MYEOV-MYC association promotes oncogenic miR-17/93-
5p expression in pancreatic ductal adenocarcinoma
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* and Juanjuan Zhu

Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal malignancy worldwide. As metastasis and malignant progression are
primarily responsible for the poor clinical outcomes of PDAC, identifying key genes involved in these processes and the underlying
molecular mechanisms of PDAC is vital. In this study, by analyzing TCGA PDAC data and matched GTEx data, we found that MYEOV
expression is associated with poor survival in PDAC patients and higher in carcinoma tissues than in healthy tissues. Elevated levels
of MYEQV led to enhanced cell proliferation, invasion and migration in vitro and in vivo. Transcriptome analysis results revealed that
MYEOV mediates global alterations in gene expression profiles in PDAC cells. MiRNA-seq analysis showed that MYEOV regulates the
expression levels of miR-17-5p and miR-93-5p, and its depletion resulted in reduced cell proliferation, invasion and migration, as
observed in MYEOV-knockdown PDAC cells. These effects are likely due to the ability of MYEOV to regulate enrichment of the
transcription factor MYC at the gene promoter regions of the two miRNAs. Furthermore, we identified a complex containing MYEOV
and MYC in the nucleus, providing additional evidence for the association of MYEOV with MYC. Taken together, our results suggest
that MYEOV promotes oncogenic miR-17/93-5p expression by associating with MYC, contributing to PDAC progression.

Cell Death and Disease (2022)13:15; https://doi.org/10.1038/541419-021-04387-z

INTRODUCTION

Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal
malignancy originating in the human pancreas, with fewer than
7% of patients surviving past 5 years [1]. PDAC is a major clinical
problem because it has the worst prognosis among all cancers [2].
This poor prognosis is largely due to a delayed diagnosis owing to
the lack of any symptoms in its early stages of development, with
a PDAC diagnosis often considered to be a “death sentence” to
patients [3, 4]. Due to the highly advanced stage and the extent of
metastasis to distant sites at the time of diagnosis, PDAC is
clinically challenging to treat [5]. Despite substantial advance-
ments in understanding the molecular progression of PDAC, the
pathogenesis and mechanisms of PDAC remain unclear, high-
lighting the need to identify novel targets that may contribute to
the highly malignant phenotype of this cancer.

Myeloma overexpressed gene (MYEOV) is a candidate proto-
oncogene [6] that is closely associated with gene recombination in
many malignant tumors [7-9]. MYEOV is predominantly over-
expressed and promotes tumorigenesis in various human cancers,
including breast cancer, gastric cancer, colon cancer and non-
small cell lung cancer (NSCLC) [10-14]. Similarly, for the first time,
we demonstrated herein that MYEOV expression is significantly
upregulated in PDAC. Although the dysregulated expression of
MYEOV in cancer patients has been associated with its tumori-
genic properties, the molecular mechanisms underlying MYEOV-
mediated tumorigenesis, particularly in PDAC, remain largely
unknown.

MicroRNAs (miRNAs) are involved in PDAC pathobiology [15].
Accumulating data have shown that abnormally expressed
miRNAs in PDAC are closely associated with tumor occurrence.
Many of these miRNAs have been identified as tumor suppressors
or onco-miRNAs that modulate PDAC cell initiation, promotion,
metastasis and chemoresistance [16, 17]. Castellano et al. showed
that miR-100 and miR-125b synergize with TGF-f3 to control PDAC
tumorigenesis [18]. In another study, the tumor suppressor gene
miR-489 inhibited migration and metastasis by targeting the
extracellular matrix factors ADAM9 and MMP7 in PDAC [19].
However, the potential interaction between MYEOV and PDAC-
related miRNAs requires further investigation.

The oncogene c¢-MYC (hereafter MYC) governs many crucial
cellular functions, including proliferation, apoptosis and metabo-
lism [20, 21]. Dysregulation of MYC expression is associated with
the pathogenesis of many human cancers [22, 23]. As a
transcription factor, MYC triggers the expression of specific genes,
including a broad repertoire of miRNAs, to promote cell growth
and proliferation [22, 24]. In B-cell lymphomas, MYC can directly
regulate expression of the miR-17-92 gene cluster and inhibit
apoptosis [25]. MYC can also regulate tumor progression by
inhibiting the expression of other miRNAs, such as the let-7 miRNA
family, miR-15a/16-1, miR-26a and miR-34a [26, 27]. Therefore,
miRNA expression profiles induced by MYC could play an
important role in tumor progression.

MYC is predicted to be the most affected transcriptional factor
in response to MYEOV knockdown [28]. Therefore, we speculated
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