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Abstract. The aim of the present study was to investigate the 
expression of transactivation response RNA-binding protein 
(TARBP)1 and its clinical significance in human non‑small‑cell 
lung cancer (NSCLC). TARBP1 expression at the mRNA level 
was detected by reverse transcription-quantitative polymerase 
chain reaction (RT-qPCR) in 10 NSCLC tissues and paired 
adjacent normal tissues. TARBP1 protein expression was 
analyzed in 90 paraffin-embedded NSCLC tissue samples 
and paired adjacent normal tissues by immunohistochemistry. 
Statistical analyses were performed to assess the clinicopatho-
logical significance of TARBP1 expression. The expression 
of TARBP1 mRNA was higher in the 10 NSCLC samples 
than in the paired adjacent non-tumor tissues (P=0.0017). In 
the paraffin‑embedded tissue samples, the expression level of 
TARBP1 was higher in the cancer tissues than in the adjacent 
non-cancerous tissues. TARBP1 expression was detected in 
76.67% (69/90) of the NSCLC samples and in 22.22% (20/90) 
of the adjacent normal lung tissues (P<0.001). The expression 
of TARBP1 was significantly associated with histological 
grade (P<0.001), clinical stage (P=0.024) and pathological 
type (P<0.001), along with a decreased overall survival (OS) 
rate (P<0.001). On multivariate analysis, the expression of 
TARBP1 was an independent prognostic factor for hazard ratio 
(OS, 2.729; 95% confidence interval, 1.471‑5.061; P=0.003). 
TARBP1 is overexpressed in NSCLC, and the expression of 
TARBP1 is associated with pathological grade, clinical stage 
and pathological type. Thus, TARBP1 may be an independent 
prognostic marker in patients with NSCLC.

Introduction

Lung cancer is the leading cause of cancer-related mortality 
in male patients and the second leading cause in female 
patients worldwide (1). Non-small-cell lung cancer (NSCLC) 
accounts for ~85% of those mortalities (2). It was predicted 
that 222,500 individuals would be diagnosed with lung cancer, 
while 155,870 would die of the disease in America in 2017 (3). 
Despite rapid progress in clinical and experimental oncology 
practices in recent years, the prognosis of the majority of lung 
cancer patients is still not optimistic, and the 5-year overall 
survival (OS) rate of such patients is ~15% (4,5). Moreover, the 
survival rate of patients with metastatic NSCLC is ~12 months, 
while the median progression‑free survival (PFS) is between 3 
and 6 months (6). Therefore, there is an urgent need to discover 
novel molecular biomarkers related to NSCLC as therapeutic 
targets for the prevention, diagnosis and treatment of NSCLC.

Human transactivation response RNA-binding proteins 
(TARBPs) were initially identified as proteins that bind with 
HIV type-1 (HIV-1) transactivation response RNA to acti-
vate long terminal repeat (LTR) expression in the presence 
or absence of the viral transactivator Tat (7). TARBP1 is a 
double-stranded RNA (dsRNA) binding protein that associ-
ates with certain other RNA interference factors to form a 
minimal RNA-induced silencing complex (RISC) (8,9), 
which serves as a Dicer co-factor in the processing of 
~70-nucleotide pre-microRNAs (miRNAs) to 21-25-nucleotide 
mature miRNAs (10). Furthermore, TARBP1, being primarily 
located in cell nuclei (11), may play a crucial role in regulating 
the process of transcription. In this study, we detected the 
expression of TARBP1 in NSCLC and assessed its clinico-
pathological and prognostic significance.

Materials and methods

Data mining. Analysis of TARBP1 mRNA expression in 
NSCLC tissue samples and normal controls (meta-analysis 
of TARBP1 genes) was performed through the online 
cancer microarray database Oncomine (www.oncomine.org; 
Compendia Biosciences, Ann Arbor, MI, USA), which collects 
published cancer microarray data and processes these data with 
the same criteria (12). The data regarding mRNA expression 
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status were organized into different types of human cancer 
tissue samples defined by the original publications. Sixteen sets 
of published mRNA expression data were chosen in this study. 
The mining strategy of these datasets was performed according 
to a method formulated by Oncomine (12). Significantly 
upregulated TARBP1 in cancer tissue samples compared with 
normal controls (>2‑fold) were first selected. Next, concept 
filters of Oncomine were employed to identify the different 
expression of TARBP1 in lung carcinoma. Median rank was 
defined as the estimation of unreliability values based on the 
failure order number and the cumulative binomial distribution 
and was calculated using the formula BetaInv (0.5, k,N-k+1), 
where N represents sample size and k represents order (13).

Patients and specimens. Analyses were conducted on a total of 
90 paraffin‑embedded NSCLC samples from the archives of 
the First Affiliated Hospital of Guangzhou Medical University. 
All the patients were histopathologically diagnosed with 
primary lung cancer and underwent curative surgery between 
July 2004 and June 2009. None of the patients had received any 
type of neoadjuvant therapy. The median age of the patients 
was 61.5 years (range, 30‑84 years), and the median tumor size 
was 4.6 cm (range, 1.5-9.0 cm). Among these patients, 81 of 
them were diagnosed adenocarcinoma, two were diagnosed 
large cell carcinoma, and seven squamous cell carcinoma. The 
demographic features and clinicopathological information of 
the patients are summarized in Table I. The follow-up time 
for the NSCLC cohort ranged from 1 to 121 months, and the 
median follow‑up time was 39 months. Both tumor tissue and 
adjacent non‑cancerous tissue (defined as tissue at least 1‑cm 
distance from the tumor edge) were obtained during surgery. 
The expression of TARBP1 protein was detected by immu-
nohistochemistry (IHC) in all 90 matched tissues. Another 
20 paired NSCLC samples and adjacent non-cancerous tissues 
were collected immediately after operation for reverse tran-
scription-quantitative polymerase chain reaction (RT-qPCR) 
analysis (11 male and 9 female). All the patients were histo-
pathologically diagnosed with primary lung cancer between 
January 2015 and December 2016. The histological type of all 
the 20 patients were NSCLC. The median age of the patients 
was 63 years (range, 35‑79 years), and the median tumor size 
was 5.2 cm (range, 4.1-8.5 cm).

This study was approved by the Ethics Committee of the 
First Affiliated Hospital of Guangzhou Medical University, 
and all patients provided written informed consent for the use 
of their clinical samples in the present study.

RT‑qPCR analysis. Total RNA was extracted from the tissue 
samples with TRIzol reagent (Invitrogen; Thermo Fisher 
Scientific, Inc., Waltham, MA, USA ), according to the manu-
facturer's protocol, and pretreated with RNase-free DNase. 
cDNA synthesis was performed with 1 µg of total RNA from 
each sample and the use of a First-Strand Synthesis System 
(Fermentas; Thermo Fisher Scientific, Inc.). Real-time PCR 
was performed with a CFX96 Real-Time System and 2x 
SYBR-Green Master Mix (both from Bio-Rad, Hercules, CA, 
USA) in a total volume of 10 µl. The primer sequences were 
as follows: TARBP1, sense, 5'-TGC AAC ATT TCA CCC ACT 
CAA‑3' and antisense, 5'‑CCC GCA GCT AAA GGA ACA TC‑3'; 
and glyceraldehyde‑3‑phosphate dehydrogenase (GAPDH, 

internal control), sense, 5'‑TGT TGC CAT CAA TGA CCC C‑3' 
and antisense, 5'‑CTC CAC GAC GTA CTC AGC‑3'. All the 
reactions were performed in triplicate in three independent 
experiments and were quantified using the 2-ΔΔCq method (14).

IHC. IHC staining was performed according to the manufac-
turer's protocol (Zymed®; Life Technologies; Thermo Fisher 
Scientific, Inc.). Briefly, the paraffin‑embedded samples were 
heated at 60˚C for 1 h and deparaffinized with xylene. The 
slides were then rehydrated through a graded ethanol series, 
submerged in sodium citrate buffer and heated in a microwave 
for antigen retrieval. The sections were treated with 0.3% H2O2 
for 10 min to inhibit endogenous peroxidase activity, and then 
incubated with normal goat serum at room temperature for 
30 min to block nonspecific staining. Following blocking, the 
sections were incubated with rabbit polyclonal anti-TARBP1 
antibody (dilution, 1:100; LSBIO) at 4˚C overnight. Normal 
goat serum was used as a negative control. After three washes 
with phosphate-buffered saline (PBS), the slides were incu-
bated with a biotinylated anti-rabbit secondary antibody, and 
then with streptavidin-horseradish peroxidase (both from 
Zymed; Thermo Fisher Scientific, Inc.) at 37˚C for 30 min. 
After three washes with PBS, the tissue sections were incu-
bated in diaminobenzidine (DAB) for color development.

The percentage and degree of positive staining were 
assessed and recorded separately by two independent patholo-
gists, who were entirely blinded to the clinical characteristics 
of the samples. Scores assigned by the two independent pathol-
ogists were then averaged for the evaluation of TARBP1 
expression. The staining intensity of TARBP1 was classified 
according to the following standards: no staining was marked 
as 0; weak staining (light yellow) was marked as 1; moderate 
staining (yellow brown) was marked as 2; and strong staining 
(brown) was marked as 3. The proportion of positively stained 
tumor cells was classified according to the following stan-
dards: no positive tumor cells was marked as 0; 1-25% positive 
tumor cells was marked as 1; 26-50% positive tumor cells was 
marked as 2; 51‑75% positive tumor cells was marked as 3; and 
>75% positive tumor cells was marked as 4.

The final score was calculated as the product of the 
percentage and intensity scores. Cut-off values for TARBP1 
were chosen on account of the heterogeneity using log-rank 
test concerning overall survival (OS). The optimal cut-off 
value was calculated as follows: A staining index score over 8 
was used to define tumors with high TARBP1 expression and 
under 8 indicated low TARBP1 expression.

Statistical analysis. All the statistical analyses were conducted 
using the Statistical Software Package for the Social 
Sciences 20.0 (IBM Corp., Armonk, NY, USA) and GraphPad 
Prism 5 (GraphPad Software, Inc., La Jolla, CA, USA). TARBP1 
mRNA levels in the NSCLC and paired normal tissues were 
compared using a paired-samples t-test. The difference in the 
rate of TARBP1 positive expression between the NSCLC and 
adjacent non-tumor tissues was analyzed using a Chi-square 
test. Survival curves were plotted by the Kaplan-Meier method 
and compared with a log-rank test. The time span from the date 
of each patient's randomization to either the date of the patient's 
death for any reason or the date of the last follow-up was 
defined as OS. The relationships between TARBP1 expression 
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and other clinicopathological features were evaluated using 
Chi-square tests and Fisher's exact tests. The prognostic value 
of clinicopathological features was analyzed by univariate and 
multivariate Cox regression analyses; the enter method of the 
Cox model was used for univariate analysis, while the forward 
method was used for multivariate analysis. All statistical tests 
were two-sided and P<0.05 was considered to indicate statis-
tical significance.

Results

TARBP1 is overexpressed in NSCLC patients. To deter-
mine whether TARBP1 expression was elevated in human 
NSCLC samples, we first conducted a meta‑analysis of the 
Oncomine database, and found that TARBP1 expression was 
significantly higher in lung cancer than in matched adjacent 
non-tumor tissues, with a median rank of 1862.5 and a P-value 
of 0.002 (Fig. 1) (15-25). To verify this result, we performed 
RT-qPCR analysis on 10 NSCLC tissues and paired adjacent 
normal lung tissues. As illustrated in Fig. 2, the level of 
TARBP1 mRNA in the 10 NSCLC samples was significantly 
higher than that in the adjacent normal lung tissues (P=0.0017). 
Meanwhile, on IHC, the positive expression of TARBP1 was 
detected in 69 out of 90 (76.67%) of the NSCLC samples, 

while staining of TARBP1 protein was weak or absent in the 
adjacent non-cancerous lung tissues, with a positive expres-
sion detection rate of only 22.2% (20/90) (Figs. 3 and 4). This 
difference in the rate of TARBP1 positive expression between 
the NSCLC samples and non-cancerous lung tissues was 
statistically significant (χ2=53.362, P<0.001).

TARBP1 expression correlates with clinicopathological 
features in NSCLC. To better understand the potential functions 
of TARBP1 in the development and progression of NSCLC, 
IHC staining was used to investigate the expression status of 
TARBP1 in 90 paraffin‑embedded archived NSCLC tissue 
samples (31 stage I tumors, 19 stage II tumors, 30 stage III 
and 10 stage IV tumors) (Table I). Among the 90 samples, 
the positive expression of TARBP1 protein was observed in 
69 cases (76.67%), while no obvious signals were detected in 
the remaining 21 tumor tissue samples (23.33%) (Table I). By 
contrast, no staining or only weak staining were observed in 
the adjacent normal tissue samples, and the positive expres-
sion of TARBP1 was significantly higher in the NSCLC 
tissues (Figs. 3 and 4). The predominant subcellular location 
of TARBP1 was the cytoplasm.

We further investigated the relationship between TARBP1 
expression and clinicopathological indices of NSCLC patients. 

Table I. Correlation of TARBP1 expression with clinicopathological features.
 
 TARBP1 (%)
 ----------------------------------------------------------------
Characteristics Total (%) Positive  Negative P-value
 
Sex    0.828
  Male 49 (54.4) 38 (77.6) 11 (22.4)
  Female 41 (45.6) 31 (75.6) 10 (24.4)
Age, years    0.189
  ≥60 55 (61.1) 40 (72.7) 15 (27.3)
  <60 35 (38.9) 29 (82.9) 6 (17.1)
Lymphatic metastasis    0.110
  Positive 48 (53.3) 40 (83.3) 8 (16.7)
  Negative 42 (46.7) 29 (69.0) 13 (31.0)
Tumor size (cm)    0.596
  ≥5 21 (23.3) 17 (81.0) 4 (19.0)
  <5 69 (76.7) 52 (75.4) 17 (24.6)
Histological grade    <0.001
  1 12 (13.3) 9 (75.0) 3 (25.0)
  2 57 (63.3) 42 (73.7) 15 (26.3)
  3 21 (23.3) 18 (85.7) 3 (14.3)
Clinical stage    0.024
  I‑II 50 (55.6) 35 (70.0) 15 (30.0)
  III 30 (33.3) 26 (86.7) 4 (13.3)
  IV 10 (11.1) 8 (80.0) 2 (20.0)
Pathological type    <0.001
  Adenocarcinoma 81 (90.0) 61 (75.3) 20 (24.7)
  Other 9 (10.0) 1 (11.1) 8 (88.9)

TARBP, transactivation response RNA-binding protein.
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As summarized in Table I, there was no significant correlation 
between TARBP1 protein expression and patient age, patient 
sex, lymphatic metastasis, pathological type or tumor size. 
However, TARBP1 expression was significantly associated 
with histological grade (P<0.001), clinical stage (P=0.024), 
and pathological type (P<0.001).

Association between TARBP1 expression and patient OS. The 
survival analysis identified a significant negative correlation 
between the expression level of TARBP1 protein and the OS 
of the NSCLC patients (P<0.001) (Fig. 5A). Additionally, 
Cox regression revealed that the expression of TARBP1 was 
an independent prognostic factor for the OS of the NSCLC 
patients (Table II).

We further investigated the prognostic value of TARBP1 
in selective patient subgroups classified by histological grade 
and clinical stage, respectively. TARBP1 expression was 
significantly associated with the OS of patients in the grade 1‑2 
subgroup (log‑rank test, P=0.005) and the grade 3 subgroup 
(log-rank test, P=0.049) (Fig. 5B and C). However, when eval-
uated on the basis of clinical stage, the influence of TARBP1 
expression on patient outcome continued to be significant only 
in the stage I-II subgroup (log-rank test, P=0.001) (Fig. 5D), 
but not in the stage III-IV subgroup (P>0.05) (Fig. 5E).

Discussion

Lung cancer is among the most prevalent malignant tumors, 
with a high economic impact and rate of premature death 
worldwide. In China, lung cancer is the most common type of 
cancer and the leading cause of cancer-associated mortality in 

men (26,27). In America, lung cancer was predicted to be the 
second most common type of cancer in males and females, 
as well as the leading cause of cancer-related mortality in 
patients of either sex (3). Smoking tobacco is associated with 
a large proportion of all lung cancer cases (28,29). Over the 
last several decades, developments in early diagnostic and 
treatment strategies have considerably increased the average 
survival rate of cancer patients, and some types of cancer 
are now considered to be curable. However, lung cancer is 
typically diagnosed at a late age (47% of patients were over 
70-years-old at the time of diagnosis) and late stage (50% 
of patients were diagnosed at advanced stage) (30,31). Thus, 
the prognosis of lung cancer is not optimistic. Due to the 
lack of apparent symptoms in early-stage lung cancer, the 
majority of patients are diagnosed at an advanced stage 
when the treatment options are limited (32-34). The 5-year 
estimated survival rates are ~6-14% in male patients and 
7-18% in female patients (35). NSCLC is the most common 
type of lung cancer (36,37). The prognosis of NSCLC patients 
remains poor, and NSCLC accounts for ~85% of all lung 
cancer-associated mortalities (2). Therefore, there is a great 
need to identify novel biomarkers and genetic risk factors of 
lung cancer, in order to improve prognostic predictions and 
guide therapy.

The cellular dsRNA binding protein TARBP1 has 
recently been shown to promote the replication of HIV-1 
and -2 (38). Additionally, it has been identified as a component 
of RISC, which serves as a Dicer cofactor in the formation 
of 21-25 nucleotide mature miRNAs from ~70-nucleotide 
pre-miRNAs (10). In accordance with the notion that viral 
infection of mammalian cells may be restricted by miRNA 
regulation, the sequestration of TARBP1 by TAR RNA results 
in increased replication of HIV-1 in human cells (39). Thus, 
TARBP1, which contains two dsRNA-binding domains (RBD), 
is established as a multifarious protein with two prominent 
roles (8): First, it serves as a pre-requisite for the formation of 
Dicer-containing complexes; and second, it gives assistance to 
Dicer in generating miRNA (9,40).

Recently, truncating mutations of TARBP1 were found 
in several human malignant cancers with microsatellite 
instability (41). In Kaposi's sarcoma-associated herpesvirus 
[KSHV, also known as human herpesvirus-8 (HHV-8)], the 
expression of Dicer and TARBP1 is upregulated following 

Figure 1. TARBP1 expression is upregulated in human lung cancer samples 
in the Oncomine database. Oncomine heat map of TARBP1 gene expres-
sion in clinical lung cancer samples compared with the normal lung tissues 
(www.oncomine.org). Sixteen sets of published mRNA expression data were 
chosen in this study. Significantly upregulated TARBP1 in cancer tissue 
samples compared with normal controls (>2‑fold) were first selected. In the 
meta‑analysis, TARBP1 expression was identified to be significantly higher 
in lung cancer than in the corresponding normal tissues with a median rank 
of 1862.5 and a P-value of 0.002. The degree of colour correlates to the gene 
rank percentile of the highest ranking analyses. The red colour represents 
overexpression of TARBP1 genes, and the blue colour represents underex-
pression of TARBP1 genes.

Figure 2. Expression levels of TARBP1 mRNA in lung cancer and adjacent 
non-cancerous tissues. Expression levels of TARBP1 mRNA in 20 paired 
lung cancer tissues measured by real-time PCR. Normal, para carcinoma 
(normal) lung tissues. Tumor, lung cancer tissues.
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Figure 4. Expression of TARBP1 protein measured by immunohistochemistry. TARBP1 expression was mainly localized in the cytoplasm of tumor cells. 
Negative expression of TARBP1 (A), low (B), medium (C) and high (D) expression of TARBP1 in lung cancer tissues (x200).

Figure 3. Expression status of TARBP1 in paired lung cancer and adjacent normal tissues. Immunohistochemical assay of TARBP1 protein expression in 
paired lung cancer and normal lung tissues. T, lung cancer tissues; ANT, matched adjacent non-tumor lung tissues (x40).
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KSHV infection, which may promote an increase in the 
amount of the miRNA-RISC loading complex available 
for both host and viral miRNAs (42). In cardiomyopathy 
patients, TARBP2 could regulate heart function through 
miRNA-mediated Sox6 repression (43). Meanwhile, Chen et al 
reported that SUMOylation of TARBP2 may suppress the 
progression of tumors (44). Furthermore, knockdown of 
TARBP1 could reduce the accumulation of hepatitis C virus 
RNA (45), and TARBP1 has recently been proposed as a target 
for antiviral therapies (38,46,47). The function of TARBP1 
may be regulated by phosphorylation via the JNK-MAPK 
axis (48). TARBP1 has a biological function in spermatogen-
esis and growth control during development. It can also bind 
the interferon-induced dsRNA-activated protein kinase (PKR) 
and with the PKR activator (PACT), as well as with tumor 
suppressors (47). More recently, several diseases have been 
associated with TARBP1, such as cardiac disease (43) and 
hepatocellular carcinoma (49), among others. In this study, we 
investigated for the first time the expression of TARBP1 and 
its associated clinical significance in NSCLC.

Our results clearly showed that TARBP1 was upregulated 
at the mRNA level in 10 NSCLC tissue samples. In addition, 
IHC staining identified a TARBP1 positive staining rate of 
76.67% (69/90) in tumor tissues, which was markedly higher 
than that for adjacent normal tissues. Analogous observations 
have been reported for other diseases, including HIV (47) 
and epithelial skin cancer (50). The differential expression of 
TARBP1 between tumor tissues and adjacent normal tissues 
indicates that TARBP1 may be an important molecular 
biomarker in tumorigenesis, which could aid to improve the 
precision of diagnoses. However, at present, the exact roles of 
TARBP1 in malignant cancer remain unclear, and thus further 
study is required to understand the associated signaling path-
ways of TARBP1 in NSCLC. Our research did not include 
the investigation of TARBP1 expression in tissue sample of 
inflammatory lesions, because the patients with pneumonia 
usually receive conservative treatment and we seldom do 
surgery or biopsy for these kind of patients.

We further explored the relationship between TARBP1 
expression and certain clinical indices of patients with 

Table II. Cox-regression analysis of various prognostic parameters in patients for all patients.

 Univariate Multivariate
 ------------------------------------------------------------------------- ------------------------------------------------------------------------
Factor HR (95% CI)  P-value HR (95% CI) P-value

Sex
  Male Reference
  Female 0.592 (0.261‑1.344) 0.210 ‑ ‑
Age, years
  ≥60 Reference
  <60 0.835 (0.549‑1.270) 0.399 ‑ ‑
Lymphatic metastasis
  Positive Reference
  Negative 0.565 (0.197-1.619) 0.288 - -
Tumor size, cm
  ≥5 Reference
  <5 4.514 (1.515‑13.453) 0.007 ‑ ‑
Histological grade
  1 Reference
  2 0.879 (0.355‑2.175) 0.781 ‑ ‑
  3 1.167 (0.404‑3.370) 0.775 ‑ ‑
Clinical stage
  I-II Reference
  III 2.698 (0.925-7.866) 0.069 - -
  IV 2.832 (0.729‑11.001) 0.133 ‑ ‑
Pathological type
  Adenocarcinoma Reference
  Others 1.034 (0.350‑3.048) 0.952 ‑ ‑
TARBP1
  Positive Reference  Reference
  Negative 0.133 (0.036‑0.484) 0.002 2.729 (1.471‑5.061) 0.003

TARBP, transactivation response RNA‑binding protein; HR, hazard ratio; CI, confidence interval.
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NSCLC. TARBP1 expression was found to be significantly 
correlated with histological grade (P<0.001), clinical stage 
(P=0.024), and pathological type (P<0.001). However, no 
associations were identified between TARBP1 expres-
sion and patient age, patient sex, lymphatic metastasis, 
pathological type or tumor size. Meanwhile, Cox regression 
demonstrated that the expression of TARBP1 was an inde-
pendent prognostic factor in NSCLC patients after curative 
resection. This finding indicates the potential of TARBP1 
expression level as a predictor for patient prognosis and 
potential therapeutic target. Interestingly, sub-group analysis 
implied that TARBP1 positive expression was significantly 
associated with a poor prognosis among well-differentiated 
and poorly-differentiated cases, and among patients with 
early-stage disease. Nonetheless, the molecular mechanism 
underlying the association of TARBP1 with patient prognosis 
and survival remains obscure and yet to be explored.

To conclude, to the best of our knowledge, this is the first 
report on TARBP1 expression and its clinicopathological 
and prognostic significance in NSCLC. Our findings indicate 
that TARBP1 is upregulated and closely associated with 
histological grade, clinical stage, and pathological type in 
NSCLC. Based on these findings, we infer that TARBP1 
is associated with aggressive clinical features in NSCLC. 
Notably, multivariate analysis revealed that TARBP1 might 

be an independent molecular biomarker for the prediction 
of patient prognosis and survival. Combined with the above 
findings, high expression of TARBP1 may cause worse prog-
nosis in NSCLC. Comprehensive evaluation of the expression 
of TARBP1 will help the clinicians to identify patients with a 
worse prognosis, paving a way of discovering effective strat-
egies targeting TARBP1 in the treatment of NSCLC patients.
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