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Reduced expression of Dicerl1 is associated with poor prognosis
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Abstract Dicerll plays an important role in generation
of microRNA and is dysregulated in a variety of human
cancers. The purpose of this study was to evaluate Dicerl 1
expression and its prognostic value in nasopharyngeal
carcinoma (NPC). The protein expression of Dicerl was
examined by immunohistochemistry in 276 NPC speci-
mens, and the mRNA levels of Dicerl were analyzed by
gRT-PCR in 56 NPC and 11 nasopharyngitis tissues. Cox
regression analysis was used to identify independent
prognostic factors, and a prognostic score model was
constructed for survival prediction. Expression of Dicerl
was downregulated in NPC tissues at both the mRNA and
the protein levels, and there was a notable positive corre-
lation between the expression levels of Dicerl mRNA and
protein. Low Dicerl expression was positively correlated
with distant metastasis (P < 0.01) and death (P = 0.01).
In addition, low expression of Dicerl was significantly
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associated with poorer overall survival (HR, 2.32; 95 % CI
1.30-4.14; P < 0.01) and poorer distant metastasis-free
survival (HR, 2.56; 95 % CI 1.39-4.74; P < 0.01). Fur-
thermore, multivariate analysis showed that low expression
of Dicerl and tumor-node-metastasis (TNM) stage was
independent prognostic indicators for NPC patients. A
prognostic score model combining the Dicerl expression
and TNM stage had a better prognostic value than the TNM
stage alone model or Dicerl expression alone model
(P < 0.05). Dicerl was downregulated in NPC tissues at
both the mRNA and the protein levels, and low expression
of Dicerl could be served as novel prognostic biomarker
for NPC patients.

Keywords Nasopharyngeal carcinoma - Biomarker -
Dicerl - Reduced expression - Prognosis

Introduction

Nasopharyngeal carcinoma (NPC) is an epithelial malig-
nancy, and the global statistics have revealed its extremely
unbalanced distribution across the world in the age-stan-
dardized incidence rate per 100,000 males, which ranges
from 20 to 50 in South China to 0.5 in white populations
[1]. According to the data from the International Agency
for Research on Cancer, there were an estimated 84,400
cases and 51,600 deaths in 2008 [2].

A precise prognosis is essential for making better ther-
apeutic choices for NPC patients. At present, however,
only the tumor-node-metastasis (TNM) staging system is
widely accepted as a prognostic indicator for NPC patients
[3]. According to the guidelines of the National Compre-
hensive Cancer Network, NPC patients with early-stage
disease should receive radiotherapy, whereas patients with
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advanced disease should be treated with chemoradiother-
apy. However, large variations in treatment outcomes have
been observed in NPC patients who presented with the
same stage and received similar therapies, indicating that
the current staging system remains inadequate for making
accurate predictions. Multiple refinements have been made
to the staging system [4, 5], and identification of new
prognostic biomarkers has progressed [6-8]; however, the
prognostic prediction for NPC patients is still dismayed.
Therefore, the discovery of novel biomarkers of NPC
would provide additional value to prognostic predictions
and further facilitate more personalized therapies for this
disease.

Dicerl, an RNase III endonuclease, is critical for the
maturation of microRNAs and small interfering RNAs
(siRNAs) from pre-microRNAs and dsRNA, respectively
[9, 10]. Due to its central role in post-transcriptional reg-
ulation of microRNA, more focus is being directed to
Dicerl in cancer-related investigations. The expression
levels and prognostic value of Dicerl have been demon-
strated in a variety of human malignancies, including
ovarian cancer [11-13], lung cancer [14, 15], esophageal
cancer [16], prostate cancer [17], breast cancer [18],
endometrial adenocarcinoma [19], and colorectal cancer
[20]. To date, however, little is known about the expression
levels and prognostic value of Dicerl in NPC.

Therefore, in the present study, we examined the
expression dynamics of Dicerl in tumor specimens from
NPC patients and analyzed the association between Dicerl
expression and the clinical characteristics of NPC. In
addition, we evaluated the prognostic value of Dicerl,
which could provide information for developing a more
personalized therapy for NPC patients.

Materials and methods
Tissue specimens

Two hundred and seventy-six non-distant-metastasis and
paraffin-embedded NPC biopsy specimens and eleven
nasopharyngitis tissues were retrieved from pathology
archive at Department of Pathology, Sun Yat-sen Univer-
sity Cancer Center between January 2003 and February
2006. None of the NPC patients received radiotherapy or
chemotherapy treatment before biopsy. All patients were
pathologically diagnosed as World Health Organization
type II or III disease. The clinical characteristics of all of
the patients were recorded (Table 1). All of the MRI/CT
materials and clinical records were reviewed, and all of the
patients were restaged according to the criteria of the AJCC
Cancer Staging Manual, 7th edition. After explaining the
purpose of the study, written informed consent was
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Table 1 Clinical characteristics of nasopharyngeal carcinoma
patients according to the high and low expression of Dicerl

Characteristics No. of Expression of Dicerl P value
patients -
Low, High,
n (%) n (%)
Age
<45 129 79 (46) 50 (47) 0.91
>45 147 91 (54) 56 (53)
Sex
Male 205 125 (74) 80 (75) 0.72
Female 71 45 (26) 26 (25)
T stage
T1-T2 136 79 (46) 57 (54) 0.24
T3-T4 140 91 (54) 49 (47)
N stage
NO-N1 171 102 (60) 69 (65) 0.40
N2-N3 105 68 (40) 37 (35)
TNM stage
I-1I 85 48 (28) 37 (35) 0.24
I-1v 191 122 (72) 69 (65)
Locoregional failure
Yes 38 23 (14) 15 (14) 0.88
No 238 147 (86) 91 (86)
Distant metastasis
Yes 60 47 (28) 13 (12) <0.01
No 216 123 (72) 93 (88)
Death
Yes 63 48 (28) 15 (14) 0.01
No 213 122 (72) 91 (86)

obtained from all patients. This study was approved by the
Institutional Ethical Review Boards of our institute.

Patient treatment and follow-up

All of the patients were treated with conventional two-
dimensional radiotherapy, and details regarding the radia-
tion therapy techniques used at Sun Yat-sen University
Cancer Center have been previously reported [21]. Of the
stage III-IV patients (classified as stage T3-T4 and/or
stage N2-N3), 91/191 (47.6 %) also received concurrent
platinum-based chemotherapy [22, 23]. In cases of docu-
mented relapse or persistent disease, salvage treatments,
such as intracavitary brachytherapy, surgery, and chemo-
therapy, were provided.

The follow-up duration was calculated from the first day
of treatment to either the day of death or the day of the last
examination. Patients were examined at least every
3 months during the first 2 years and, thereafter, every
6 months until death. The data of the last follow-up were
May 2011, and the median follow-up period was
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63.6 months (range: 5.2-91.9 months). The following end
points (time to the first defining event) were assessed: overall
survival (OS) and distant metastasis-free survival (DMFS).

Immunohistochemistry

The sections of 276 paraffin-embedded NPC specimens were
detected for Dicerl protein by immunohistochemical stain-
ing, as described previously [24]. Briefly, blocks were cut
into 5-pum-thick sections, followed by deparaffinization and
rehydration. The sections were microwaved for antigenic
retrieval in an EDTA buffer, and 3 % hydrogen peroxide was
used to quench the endogenous peroxidase activity. Non-
specific binding was blocked with 1 % bovine serum albu-
min. The sections were then incubated overnight at4 °C with
mouse monoclonal anti-Dicerl antibody (1:200; Abcam,
Cambridge, MA). Normal goat serum was used as a negative
control. After rinsing, the sections were incubated with
biotinylated secondary antibody bound to a streptavidin—
horseradish peroxidase complex. The bound antibody was
visualized by adding 3,3-diaminobenzidine, and sections
were counterstained with hematoxylin, dehydrated, and
mounted.

The sections were reviewed and scored independently by
2 pathologists, and any disagreements were resolved by
consensus. Both the proportion of positively stained tumor
cells and the intensity of staining were assessed [24, 25]. The
proportion of positive tumor cells was scored as follows: 1
(<10 %), 2 (10-35 %), 3 (35-70 %), and 4 (>70 %). The
intensity of staining was graded on a scale from 0 to 3: 0 (no
staining), 1 (weak staining, light yellow), 2 (moderate
staining, yellow brown), and 3 (strong staining, brown). The
staining index was calculated as the product of the staining
intensity score and the proportion of positive tumor cells.
Using this method, we evaluated Dicerl expression in NPC
tissues by the staining index with scores of 0, 1,2, 3,4, 6,8, 9,
or 12. The cutoff value for high and low expression levels
was selected based on a measure of heterogeneity according
to the log-rank test with respect to overall survival. The
following optimal cutoff value was used: a staining index
score of <4 was used to define tumors with low Dicerl
expression, and a staining index score of >6 was designated
as high Dicerl expression.

RNA extraction and quantitative RT-PCR

Total RNA was extracted using an acid phenol/chloroform
extraction method followed by ethanol precipitation, as
previously described [26]. The extracted RNA (2 pg) was
reverse transcribed using random primers (Promega,
Madison, WI, USA) and M-MLV reverse transcriptase
(Promega) for 60 min at 37 °C and then 15 min at 70 °C,
and the product was stored at —20 °C until use.

Quantitative PCR was carried out on the PRISM
7900HT sequence detection system (Applied Biosystems,
Carlsbad, CA, USA) in a 15-pL reaction volume containing
1 pL of reverse transcription product, 7.5 pL of Platinum
SYBR Green qPCR SuperMix-UDG reagents (Invitrogen,
Carlsbad, CA, USA), 1.25 pL of each PCR forward primer
and reverse primer (2.5 uM), and 4 pL of ddH,O. The
reactions were pre-incubated at 95 °C for 10 min, followed
by 40 cycles of denaturation at 95 °C for 30 s and
annealing/extension at 60 °C for 1 min; the reactions were
then ramped from 60 to 95 °C to obtain a melting curve.
The PCR primers were designed using PerlPrimer [27].
The following primers were used for Dicerl amplification:
5'-CTGATGAACTCAACTTTAGAAGGC-3"  (forward)
and 5'-GTGTGGAATCTGAGGTATGG-3' (reverse). In
addition, the following primers were used for GAPDH
amplification:  5-CTCCTCCTGTTCGACAGTCAGC-3’
(forward) and 5-CCCAATACGACCAAATCCGTT-3
(reverse). All of the assays were performed in triplicate,
and reactions containing either no template or no reverse
transcriptase were used as negative controls.

Statistical analysis

The Statistical Package for Social Sciences, version 16.0
(SPSS, Inc., Chicago, IL, USA), was used for the statistical
analysis. The x” tests were used to analyze the relationship
between protein expression of Dicerl and clinical charac-
teristics. The differences in Dicer] mRNA expression
between NCN and NPC tissues were analyzed using the
Student’s ¢ test. The correlation between the Dicer] mRNA
and protein expression was evaluated using the Spearman’s
correlation analysis.

The Kaplan—Meier method was used to estimate the OS
and DMFS, and the differences were compared using the log-
rank test. HR values were calculated using univariate Cox
regression analysis. Multivariate Cox regression analysis was
used to test the independent significance. The Dicerl
expression level, age and sex of patients, and clinical stage
were used as covariates. Further, a prognostic score model was
constructed using the significant variables from the multi-
variate analysis [28], and the receiver operating characteristics
(ROC) curves were used to compare the sensitivity and
specificity for the prediction of survival. All of the tests were
two-tailed, and P values of <0.05 were considered significant.

Results
Expression of Dicerl is downregulated in NPC tissues

We first detected expression dynamics of Dicerl in 276 NPC
paraffin-embedded biopsy tissues using immunohistochemistry.

@ Springer



Page 4 of 9

Med Oncol (2013) 30:360

Representative staining of Dicerl in NPC tissues was
shown in Fig. la—d. Positive expression of Dicerl in epi-
thelial tissue cells was observed in the cytoplasm. Dicerl
protein expression was detected in 257 of 276 (93.3 %)
samples. Weak, moderate, or strong staining was detected
in 112 (40.6 %), 118 (42.8 %), and 27 (9.8 %) of the 276
samples, respectively. As shown in Fig. le, Dicerl was
found to be downregulated in NPC tissues compared to the
adjacent normal epithelial cells in the same section.

To investigate whether Dicer]l was downregulated at the
transcriptional level, we performed qRT-PCR for Dicerl
mRNA in 56 NPC tissue samples and 11 nasopharyngitis
tissue samples. We found that expression levels of Dicerl
mRNA were significantly reduced in NPC compared to
nasopharyngitis tissues (Fig. 2a), and the levels correlated
significantly with the results of the immunohistochemical
analysis (Fig. 2b).

Correlation between Dicerl expression and clinical
features of NPC

We analyzed the relationship between Dicerl expression
and clinical features of NPC patients. As shown in Table 1,
reduced expression of Dicerl was significantly associated
with distant metastasis (P < 0.01) and death (P = 0.01).
However, there was no significant association between
Dicerl expression and the other clinical features, such as

TEF N ware Ma
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Fig. 1 Expression analysis of Dicerl protein by immunohistochem-
istry in nasopharyngeal carcinoma tissues. Dicerl protein expression
is mainly localized to the cytoplasm. a Negative staining (x400);
b weak staining: light yellow (x400); ¢ moderate staining: yellow
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age, gender, clinical stage (T/N/TNM status), and locore-
ginal failure (P > 0.05).

Reduced expression of Dicerl is associated with poor
prognosis

We defined 170 (61.59 %) patients as low expression of
Dicerl and 106 (38.41 %) patients as high expression of
Dicerl using the staining index of 4 as the cutoff point.
Kaplan—Meier analysis showed that patients with low
expression of Dicerl were significantly associated with
poorer OS (HR, 2.32; 95 % CI, 1.30-4.14; P < 0.01) and
poorer DMFS (HR, 2.56; 95 % CI, 1.39-4.74; P < 0.01)
than those with high expression of Dicerl (Fig. 3a). The
cumulative 5-year survival rate was only 67.06 % (95 %
CI, 59.99-74.13 %) in the low Dicerl expression group,
whereas it was 81.13 % (95 % CI, 73.68-88.58 %) in the
high Dicerl expression group.

Furthermore, we performed stratified analysis with
regard to Dicerl expression in subsets of NPC patients with
different tumor stages. The result displayed that in the
advanced disease subgroups (stage III-IV, n = 191),
patients with low Dicerl expression had significantly worse
OS (HR, 1.94; 95 % CI, 1.05-3.55; P = 0.03) and worse
DMFS (HR, 2.23; 95 % CI, 1.17-4.24; P = 0.01) than
those with high Dicerl expression level (Fig. 3c). How-
ever, in the early-stage subgroup (stage I-II, n = 85), the

brown (x400); d strong staining: brown (x400). e Dicerl expression
was downregulated in nasopharyngeal carcinoma (solid arrow)
compared to the adjacent normal epithelial cells (hollow arrow)
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Fig. 2 Expression analysis of Dicer] mRNA by RT-PCR in
nasopharyngeal carcinoma tissues and its correlation with Dicerl
protein expression. a The relative expression of Dicer] mRNA
normalized to GAPDH, as detected by qRT-PCR, is shown. The data

differences of OS and DMFS between patients with low or
high Dicerl expression were not significant (P = 0.10 and
P = 0.14, respectively; Fig. 3b).

Low expression of Dicerl is an independent prognostic
factor

We did univariate Cox regression analysis and found that
Dicerl expression, T stage, N stage, TNM stage were sig-
nificantly associated with OS and DMFS (P < 0.05,
Table 2). Further, we performed multivariate analyses to
determine whether Dicer1 expression level is an independent
prognostic factor of patient DFS and DMFS. The Dicerl
expression, age, sex, and clinical stage were used as covar-
iates. We found that the Dicerl expression (HR, 2.17; 95 %
CI, 1.21-3.89; P = 0.01; HR, 2.42; 95 % CI, 1.31-4.48;
P = 0.01, respectively) and TNM stage (HR, 3.08; 95 % CI,
1.46-6.49; P <0.01; HR, 3.57; 95 % CI, 1.62-7.86;
P < 0.01, respectively) were independent prognostic factors
associated with OS and DMFS (Table 3).

Expression of Dicerl add prognostic value to TNM
clinical stage

To make more sensitive prognostic prediction, we con-
structed a prognostic score model combining the above-
mentioned independent prognostic factors, Dicerl expres-
sion and TNM stage. The regression coefficient of Dicerl
expression was divided by the regression coefficient of
TNM stage and rounded into integer value to get risk score
(Table 3). We then calculated the cumulative risk score for
each patient and used the ROC curves to compare the
prognostic validity of the combined model with TNM stage
alone and the Dicerl expression alone models. The model
combining Dicerl expression and TNM stage had a better
prognostic value than the TNM stage alone and Dicerl

are presented as the mean £+ SEM, and the statistical significance was
calculated using the Student’s ¢ test. b Correlation analysis of Dicerl
mRNA and protein expression levels using the Spearman’s correla-
tion analysis

expression alone models for OS and DMFS (P < 0.05,
Fig. 4).

Discussion

In this study, we examined the expression of Dicerl and its
prognostic significance in patients with NPC. Our results
showed that Dicerl was downregulated in NPC tissues at
both the mRNA and the protein levels. The expression of
Dicerl was found to significantly correlate with the prog-
nosis of NPC patients, as patients with low Dicerl
expression had poor survival. Furthermore, we found that
Dicerl expression added prognostic value to the TNM
clinical stage. These results suggest that expression of
Dicer]l may sever as a prognostic biomarker to guide
clinical personalized therapy in NPC.

Dicerl, as a member of microRNA biogenesis machinery,
cleaves pre-microRNA and dsRNA into mature microRNAs
and siRNAs [9, 10]. Alterations in microRNA expression
have important roles in human tumorigenesis, including the
development and progression of nasopharyngeal carcinoma
[29-31]. Previous studies have showed that the disruption of
Dicerl results in the loss of mature microRNAs, indicating
that Dicerl is critical for microRNA maturation and may
implicate as a possible cause of microRNA alterations
between cancer and normal tissues [13, 32]. Dysregulated
expression of Dicerl has been previously demonstrated in a
range of human cancers, and these alterations might be
involved in tumorigenesis and progression [11-20]. In the
present study, we examined the protein expression of Dicerl
in a large number of NPC specimens and found that the
protein expression of Dicerl was downregulated in NPC
tissues, which was consistent with the results of a recent
report [33]. In addition, we revealed that Dicerl was also
downregulated at mRNA level in NPC tissues compared to
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Table 2 Univariate analysis of the significance of different prognostic variables in nasopharyngeal carcinoma
Variable Overall survival Distant metastasis-free survival
(7 value (g value
HR 95 % CI P val HR 95 % CI P val
Dicerl expression (low vs. high) 2.32 1.30-4.14 0.01 2.56 1.39-4.74 <0.01
Sex (male vs. female) 1.78 0.93-3.42 0.08 1.67 0.87-3.22 0.12
Age (=45 vs. <45 years) 1.40 0.84-2.32 0.19 1.28 0.77-2.14 0.35
T stage (T3-T4 vs. T1-T2) 2.32 1.37-3.95 <0.01 2.14 1.25-3.66 0.01
N stage (N2-N3 vs. NO-N1) 1.73 1.06-2.84 0.03 1.78 1.07-2.96 0.03
TNM stage (III-1V vs. I-1I) 3.38 1.61-7.09 <0.01 3.76 1.71-8.26 <0.01
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the control NCN tissues. These results suggested that
downregulated expression of Dicer] may have important
roles in NPC tumorigenesis and progression.

As we know, the prognostic assessment is critical
for making better therapeutic choice. Although multiple
refinements to the TNM staging system have been made, it
is still far from accurately predicting survival in NPC
patients [4, 5]. Adding molecular biomarkers to the prog-
nostic prediction system has been suggested, and various
biomarkers have been analyzed in NPC [6-8]. However, an
ideal marker is still lack. Recently, several studies indicate
that Dicerl has important roles in tumorigenesis and
prognosis in a range of cancers [11-20]. In this study, we
found that low expression of Dicerl was significantly
associated with poor OS and DMFS in NPC patients.
Stratified analysis showed that low expression of Dicerl

Table 3 Summary of the multivariable analysis of prognostic factors
for survival and risk score in nasopharyngeal carcinoma

Variable p coefficient HR 95 % CI P value Risk
score
Overall survival
Dicerl expression, low versus high
Low 1 1 0
High 0.78 2.17  1.21-3.89 0.009
TNM stage, stage III-1V versus I-11
Stage I-II 1 1 0
Stage III-IV  1.12 3.08 1.46-6.49 0-003 1
Distant metastasis-free survival
Dicerl expression, low versus high
Low 1 1 0
High 0.88 242 1.31-4.48 0.005
TNM stage, stage III-IV versus I-1I
Stage I-1I 1 1 0
Stage III-IV ~ 1.27 357 1.62-7.86 0-002
1.00 1—#%— TNM stage and Dicer
TNM stage
—*— Dicer
0.75 1~~~ Reference
=
=
E 0.50
©
%2
0.25 4 AUROC 95%CI p value
/7.” TNM stage and Dicer 0.67 0.64.0.70
TNM stage 0.62 0.59-0.65 0.03
0 Dicer 061 0.58-0.64 0.01

T T T
0.50 0.75 1.00

1-Specificity

T T
0 0.25

Fig. 4 Comparisons of the sensitivity and specificity for the predic-
tion of survival by the combined Dicerl expression and TNM stage
model, the TNM stage alone model, and the Dicerl expression alone
model. Receiver operating characteristics (ROC) curves for the

was significantly associated with survival in advanced
disease stage (i.e., stage III-IV), while not significant in
early disease stage (stage I-II). Furthermore, multivariate
analysis showed that low expression of Dicerl was an
independent prognostic factor. In addition, combining the
Dicerl expression and TNM stage had a better prognostic
value than the TNM stage alone. These results indicated
that low expression of Dicerl was an unfavorable prog-
nostic biomarker in NPC patients.

With the advent of intensity-modulated radiotherapy,
local control of NPC has improved significantly, and dis-
tant metastasis is now the major cause of treatment failure
and patient death [34]. Thirty percent of patients suffer
treatment failure due to distant metastasis [35], indicating
that a subgroup of patients may have an aggressive sig-
nature and that identification of these patients will improve
the prognostic model and lead to a more personalized
therapy. In present study, we constructed a prognostic score
model using the significant variables from the multivariate
analysis. ROC analysis showed that the model combining
Dicerl expression and TNM stage had a better prognostic
value than the TNM stage alone and the Dicerl expression
alone models. These results suggested that the prognostic
score model might be used as a more useful tool for
identifying patients who are at high risk of metastasis or
treatment failure at the time of diagnosis and give more
aggressive therapies, such as more effective chemotherapy,
targeted therapy, and biotherapy.

In addition, new intensive treatment strategies need to
be designed for these patients. A recent study reported that
downregulation of Dicerl enhances the invasion of tumor
cells by activating the p-AKT signal pathway [36]. Other
studies demonstrated that miR-103/107 inhibits the
expression of Dicerl, causing global microRNA down-
regulation, which fosters breast cancer cell acquisition with
the mesenchymal characteristics needed for migration and
metastatic dissemination [37]. Merritt et al. [11] found that
cells with a low Dicerl expression level could not

1.00 { —— TNM stage and Dicer =
TNM stage i
Dicer // ,”I
0.75{ ~=— Reference / >4
a”
Jlr
0.50 A

Sensitivity

0.25 1 AUROC 95%CI p value

7.+ TNM stage and Dicer 0.69 0.66-0.72
TNM stage 062 0590865 001
Dicer 0.62 0.59-0.65 <0.01

0 0.25 075 1.00

0.50
1-Specificity

prediction of overall survival (a), and distant metastasis-free survival
(b). P values showed the area under the ROC (AUROC) of the
combined Dicerl expression and TNM stage model versus AUROCs
of the TNM stage alone model or the Dicerl expression alone model
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effectively silence genes when synthetic ShRNA constructs
were transfected. These results suggested that the molec-
ular mechanisms by which Dicerl functioned in tumori-
genesis are complicated, and further work is needed to
investigate and understand the role of Dicerl in the
development and progression of NPC, which may provide
additional targets and strategies for NPC treatment.

The mechanism of dysregulated expression of Dicerl in
human cancers, including NPC, appears to be complicated.
Recently, Chiosea et al. [15] reported that the decreased
Dicerl expression in lung carcinoma was caused by a deletion
at the Dicer1 locus, whereas Karube et al. [14] found that the
methylation of CpG sites in the promoter region of Dicerl
altered its expression. The human Dicer1 gene is located at the
subtelomeric region of chromosome 14 (14q32.13), which
carries a cluster of genes affected by allelic deletion, rear-
rangement, and mutation in various tumors. Interestingly, loss
of heterozygosity (LOH) was found in a high percentage of
NPC on chromosome 14q, specifically at 14q32 [38, 39]. This
region is the site of the Dicerl locus, suggesting that the
underlying mechanism involved in decreased Dicerl expres-
sion in NPC maybe due to genomic instability at this region.

Conclusions

In summary, this study revealed that Dicerl is downregu-
lated in NPC and demonstrated that low expression of Dicer1
was significantly associated with poor prognosis of NPC
patients. Furthermore, a prognostic score model combining
the Dicer1 expression and TNM stage had a better prognostic
value than the TNM stage alone. These results indicate that
Dicerl can sever as a novel biomarker to better predict
prognosis and appropriate treatment. However, our findings
need to be confirmed in a different patient population, and
further studies are needed to define the mechanism of Dicer1
involving in the NPC tumorigenesis and progression.
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