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MicroRNAs: novel factors in clinical diagnosis and
prognosis for nasopharyngeal carcinoma
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Nasopharyngeal carcinoma (NPC)
is a non-lymphomatous, squamous

cell malignancy arising from the
epithelial cells lining of the naso-
pharynx. Histologically, NPC has been
classified into 3 types: keratinizing
squamous cell carcinoma (WHO type
I), differentiated non-keratinizing
squamous cell carcinoma (WHO type II)
and undifferentiated carcinomas (WHO
type III). Compared to other malignant
tumours of the upper aero digestive
tract, NPC is a special type of head and
neck cancer in terms of epidemiology,
pathology and clinical presentation. The
etiology of NPC involves multiple fac-
tors, including genetic susceptibility,
exposure to chemical carcinogens and
Epstein-Barr virus (EBV) infection!".
In some regions, notably the southern
parts of China, and parts of Southeast
Asia, this cancer occurs in an endemic
form with an incidence 10- to 30-fold
higher than in the other regions and,
histologically, usually belongs to WHO
type II and III. In the west, however,
NPC occurs sporadically and usually
belongs to WHO type I. There is also
increased incidence in northern Africa
and the Inuit of Alaska™?.

MicroRNAs (miRNAs) are a class of
small non-coding RNA molecules, 19-25
nucleotides in length, that negatively

State Key Laboratory of Genetic Engineering,
School of Life Science, Fudan University, Shang-
hai 200433, China

Correspondence to: Prof Yao LI
(yaoli@fudan.edu.cn)

regulate gene expression through bind-
ing the 3’-untranslated region (3’-UTR)
of targeted transcripts, resulting in
mRNA cleavage or translation repres-
sion”. About 30% of human genes are
regulated by miRNAs. MicroRNAs
are frequently deregulated in many
types of cancers, and play critical roles
in tumorigenesis, which regulate the
expression of oncogenes or tumour
suppressor genes.

In a recent issue of Lancet Oncol,
Liu et al® reported that 41 miRNAs
were differentially expressed between
nasopharyngeal carcinoma and non-
cancer nasopharyngitis tissues (fold
change>2.5, false discovery rate 0).
Previous reports showed that miRNAs
were aberrantly expressed in naso-
pharyngeal carcinoma compared with
normal epithelial tissue, and promoted
an aggressive tumour phenotype by
changing the expression of their mRNA
targets“"sl.
al'! investigated the expressions of 207
miRNAs in 31 NPCs and 10 normal
tissues with miRNA microarrays, and

For instance, Sengupta et

demonstrated the involvement of miR-
29c in NPC metastasis by regulating
mRNAs encoding extracellular matrix
Chen et al”! studied the
expression of 270 human miRNAs in

proteins.

13 NPC samples in comparison with 9
adjacent normal tissues using a stem-
loop real-time PCR assay, and found
the expressions of 35 miRNAs were
significantly altered in NPC, thus
inferred that some cancer-related
pathways enriched with targets of

down-regulated miRNAs. We also
demonstrated with microarray that 34
miRNAs were differentially expressed
between 8 NPC and 4 normal tissues'®.
Furthermore, we identified 2 novel
pathways, targeted by the altered
miRNAs, were strongly associated with
NPC development, and a c-Myc centred
miRNA regulatory network was inferred
in NPC. These reports indicate that
some important miRNAs can be used
as markers for differential diagnosis of
NPC from non-cancer nasopharyngitis
patients. Interestingly, in all the 4
studies, miR-34c has been found under-
expression in NPC specimens, sug-
gesting that that this miRNA plays a
crucial role in NPC development and
progression. However, the functions
of miR-34c were still unclear in NPC.
Additionally, 3 out of the 4 reports
showed that 3 miRNAs (miR-34b, miR-
29¢ and miR-100) in NPC were down-
regulated. Here, we pay attention to
the miR-29 family because miR-29a and
miR-29b were also under-expressed
in NPC as shown in 2 of the 4 reports.
We consider that the miR-29 family is
important to judge the development and
progression of NPC, at least in clinical
NPC samples.

Furthermore, Liu and his colleagues
established a signature of 5 miRNAs
(miR-142-3p, miR-29¢, miR-26a, miR-30e
and miR-93) from the 41 differentially
expressed miRNAs as independent
prognostic factors and risk scores in
NPC patients. Compared with patients
with low-risk scores, patients with high-
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risk scores had shorter disease-free
survival (DFS), distant metastasis-free
survival (DMFS) and overall survival.
This finding shows that the miRNAs
have significant value for determing the
survival prognosis, in addition to judge-
ment of NPC development and progres-
sion. It reminds us that miRNAs may be
used as makers in NPC classification and
allowing clinicians to diagnose patients
more early and accurately. In addition,
the authors found that patients of TNM
stages III-IV with low risk scores had a
favourable response to concurrent che-
motherapy, while patients of the same
stages with high risk scores did not
benefit from concurrent chemotherapy.
This finding suggests that miRNA sig-
nature has more prognostic values in
concurrent chemotherapy than TNM
staging, although these two classifica-
tion systems have same predictive abil-
ity of patient survival. The TNM staging
system provides a useful benchmark for
establishing the prognostic definition
and treatment strategy. Usually, early-
stage NPC patient should be treated
with radiotherapy, whereas patient with

advanced disease should receive chemo-
radiotherapy. However, large variations
in the clinical outcomes were found in
patients with the same stage and similar
treatment regimens®. It is suggested
that the present staging system is inad-
equate for definition of prognosis. Thus,
a novel signature, independent of TNM
staging, is needed for predictive of sur-
vival of patients with NPC and allowing
clinicians to potentially identify candi-
dates for aggressive therapy to improve
treatment outcomes. Combination of the
five-miRNA signature and TNM stage
has a better prognostic value than did
TNM stage alone in the NPC patients.

As the important roles of miRNAs
in cancer are gradually revealed, their
potential applications as predictive
markers and treatment targets have gen-
erated great interest in cancer diagnosis,
as well as classification, prognosis, risk
factor evaluations and therapy strate-
gies. The result of Liu et al provide a
new insight into NPC development and
progression, and have potential implica-
tion in NPC patients survival prognosis
and personalised therapy.
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