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A Commentary on microRNA-141 confers resistance
to cisplatin-induced apoptosis by targeting YAP1 in
human esophageal squamous cell carcinoma
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Ithough chemotherapy has been widely
used in treatment of cancer, drug
resistance of cancer cells is a major clinical
obstacle to curative effect and leads to poor
prognosis of the patient. Many genetic (antic-
ancer drug-induced random mutation
of gene) and epigenetic (alteration of gene
function without mutation) mechanisms
have been reported to be the cause of resis-
tance of cancer cells to chemotherapeutic
agents. Although the anticancer drug-
resistance mechanisms have been extensively
explored in protein code genes, the molecular
mechanism has not yet been elucidated.!
Ever since the human genome-sequencing
project era, studies with a new concept have
indicated the existence and importance of
another mechanism of gene function regula-
tion by means of short-length non-coding
RNA. For the conquest of drug resistance
problem, understanding at the extensive
molecule level, including non-coding RNA,
is necessary. The microRNAs (miRNAs) are
evolutionarily conserved small RNAs, which
are single-stranded and consist of 19-23
nucleotides. They do not code for any protein
or peptide; however, they regulate gene
expression by inhibiting the protein transla-
tion process and/or degrading the respective
target messenger RNA.2 Bioinformatic pre-
diction indicates that miRNAs regulate more
than 30% of the protein-coding genes. It is
estimated that approximately 1000 miRNAs
exist in the vertebrate genome. So far,
1048 human miRNAs have been registered
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at miRBase release 16.0 (http://microrna.
sanger.ac.uk/).3

Recently, in the field of cancer research,
accumulating evidence has reported that
aberrant expression of miRNAs has a critical
role in the initiation and progression of
human cancer.? In fact, recently an increasing
number of articles have indicated the involve-
ment of miRNAs in anti-cancer drug resis-
tance.” For instance, a recent study reported
that miR-214 is upregulated in many ovarian
tumors. miR-214 induces cell survival
and cisplatin resistance by targeting the
3’-untranslated region of PTEN, which leads
to downregulation of PTEN protein and
activation of the Akt pathway. Interestingly,
patients with recurrence of chemoresistance
showed low miR-214 expression in the sensi-
tive primary tumor and high miR-214 expres-
sion in tumors with recurring anti-drug
resistance. This fact suggested that miRNA
expression signature could be an effective tool
to predict the therapeutic response to the
anti-cancer drug treatment.®

In the Journal of Human Genetics Volume
56, Issue 4, Imanaka et al’ suggest that
miR-141 is involved in the development of
cisplatin-resistant esophageal squamous cell
carcinoma (ESCC) cell lines by directly
targeting YAP1, a pro-apoptotic transcrip-
tional factor. They selected miR-141 by
comparing the miRNA expression profiles
of the cisplatin-sensitive and resistant cell
lines. Furthermore, when miR-141 was
expressed ectopically in cisplatin-sensitive
cell lines, cell viability after cisplatin treat-
ment was significantly increased. From these
results, they conclude that miR-141 has
an important regulatory function in the
development of cisplatin resistance in ESCC.

This experiments using ESCC cell lines were
based on reliable data. As a matter of fact,
validation in ESCC clinical specimens is
necessary.

What is the function of miR-141 in ESCC?
The function of miR-141 in human cancer is
still controversial. miR-141 acts as a tumor
suppressor in renal cell carcinoma and breast
cancer cell lines, whereas it functions as an
oncogene in nasopharyngeal carcinoma
cells.®10 Recent expression signatures in clin-
ical specimens have indicated that miR-141 is
downregulated in renal cell carcinoma and
breast cancer, and upregulated in ovarian
' In nasopharyngeal carcinoma,
bioinformatics and reporter assay confirmed
that BRD3, PTEN and UBAP1 are the actual
targets of miR-141.1° How about the miR-
141-regulated molecular network in ESCC
carcinogenesis or development of cisplatin
resistance? It is considerably difficult to com-
pletely understand the miRNA-regulated
cancer network. Therefore, the study of the
messenger RNA-miRNA network analysis
remains a big genome puzzle to us.
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