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Background: It has been reported that NF-kB interacting long non-coding RNA (NKILA) expression is
aberrant in several types of cancers, but its expression level and prognostic value in lung adenocarcinoma
(LUAD) and lung squamous cell cancer (LUSC) remain unclear. Therefore, in this study, we aimed to
evaluate the prognostic value of NKILA expression in LUAD and LUSC based on publicly available data.
Methods: The expression data of NKILA and clinical information concerning LUAD and LUSC were
downloaded from the Cancer Genome Atlas (TCGA) datasets. Student’s -test was utilized to analyze the
significance of differences between 2 groups, and a one-way ANOVA was performed to test the significance
of differences among 3 or more groups. Kaplan-Meier survival curves were implemented to assess the
relationship between NKILA expression and overall survival (OS)/5-year survival in cancer patients. P<0.05
was considered to reveal a statistically significant difference.

Results: NKILA was upregulated in LUAD cancer tissues compared with matched normal tissues, and
there was a significant difference (1.833+0.440 vs. 0.612+0.028, P=0.007). The same tendency was observed
in LUSC, but there was no significant difference (0.863+0.158 vs. 0.563+0.028, P=0.089). Moreover, high
NKILA expression was correlated with poor OS in LUAD (log-rank, P=0.008).

Conclusions: Our study observed the distinctive expression of NKILA between LUAD and LUSC,
suggesting that NKILA may be a biomarker for identifying LUAD and predicting the prognosis of
LUAD patients.
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Introduction

Lung cancer is the most frequently diagnosed cancer (1).
lung adenocarcinoma (LUAD) has become the most
common type of lung cancer in both smokers [replacing
lung squamous cell cancer (LUSC)] and lifelong
nonsmokers (2). LUAD and LUSC originate from different
cells and have several major differences, not only in their
biological patterns but also in their molecular characteristics
and, most importantly, the therapeutic strategies required
to treat them (3-6). Predictive biomarkers include the ALK
fusion oncogene (fusion between ALK and other genes) (7)
and the sensitizing EGFR mutation (8), which are not
routinely found in patients with squamous cell carcinoma (9).
The NCCN strongly endorses broader molecular profiling
to identify rare driver mutations to ensure that patients
receive the most appropriate treatment (6). Therefore,
comprehensive investigations into the differences of
molecular characteristics and mechanisms of these two
major subtypes of lung cancer are required.

The IncRNAs, defined as RNA molecules
>200 nucleotides in length, have been shown to be involved
in the regulation of gene expression in both tumor-
suppressive and oncogenic pathways at the epigenetic
level, transcriptional level, and posttranscriptional level
(10-13). Major tumor suppressor and oncogenic IncRNAs
in lung cancer include BANCR (BRAF-activated non-
protein coding RNA), PANDA (P21-associated noncoding
RNA DNA damage-activated) and tumor oncogenic
IncRNA MALAT1, HOTAIR (IncRNA homeotic genes
HOX transcript antisense RNA), CCAT?2 (colon cancer
associated transcript-2) (14). The most well-characterized
IncRNA reported in lung cancer is metastasis-associated
lung adenocarcinoma transcript 1 (MALAT'1), which is
associated with high metastatic potential and poor patient
prognosis in non-small cell lung cancer (NSCLC) patients
with and without metastatic tumors (15). NF-kB interacting
long non-coding RNA (NKILA), a IncRNA encoded by a
gene at chromosome 20q13, has been reported to indicate
the development and metastasis of several cancers, such as
breast cancer, malignant melanoma, tongue squamous cell
carcinoma of the tongue (T'SCC) and NSCLC (16-19). In
NSCLC, Lu ez al. proposed that the expression of NKILA
was regulated through classical TGF-B signal pathway,
which subsequently inhibited migration and invasion of
NSCLC cells through interfering NF-«xB/Snail signal
pathway in NSCLC cells (17). However, the effects of
NKILA in subgroups of NSCLC (LUAD and LUSC) was
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not entirely clear.

In 2006, the Cancer Genome Atlas (TCGA), a project
initiated by the National Cancer Institute (NCI) and
National Human Genome Research Institute (NHGRI),
aimed to catalogue the mutations responsible for cancer, and
their DNA and RNA sequencing data are publicly accessible
to the community and researchers. The Atlas of ncRNA
in Cancer (TANRIC, http://ibl.mdanderson.org/tanric/_
design/basic/query.html) is an open-access resource for the
interactive exploration of IncRNAs in cancer. This atlas
characterizes the expression profiles of IncRNAs in large
patient cohorts of 20 cancer types including TCGA, Cancer
Cell Line Encyclopedia (CCLE) and other independent
datasets, which uses RPKM (Reads Per Kilobase per
Million mapped reads) to quantify the expression levels of
IncRNAs based on BAM (Binary Alignment/Map) files.
Both TCGA and TANRIC collect data on LUAD and
LUSC respectively, enabling us to explore their differences
using more samples.

Because of the differences of molecular characteristics
between LUAD and LUSC mentioned above, we
investigate if there is any difference in the expression levels
of NKILA between them. We would like to analyze the
diagnostic value of NKILA in LUAD and LUSC in order to
further evaluate the prognostic value of NKILA expression
in NSCLC based on these two open databases (TCGA and
TANRIC).

Methods
Data collection from the TCGA database

The expression of NKILA in lung cancers (including LUAD
and LUSC) was extracted from TANRIC by the position
(chr20:56285239-56287836; hgl9). A total of 546 entries
of LUAD and 237 entries of LUSC were analyzed. Among
the entries, 58 LUAD and 17 LUSC samples were pairs
of both tumor tissues and normal tissues. The clinical
data of those samples were extracted from the TCGA
project. A total of 476 LUAD and 220 LUSC subjects with
both survival and NKILA expression data were included.
Samples were excluded if there was no data of age or stages,
and one sample each of American Indian or Alaska native
patients were also excluded. A total of 450 LUAD and
211 LUSC samples were enrolled in the subsequent analyses.
The NKILA expression levels were dichotomized into high
expression and low expression groups by the median value,
respectively. The survival curves were plotted and tested

Transl Cancer Res 2018;7(1):109-120


http://ibl.mdanderson.org/tanric/_design/basic/query.html
http://ibl.mdanderson.org/tanric/_design/basic/query.html

Translational Cancer Research, Vol 7, No 1 February 2018

using the Kaplan-Meier method and log-rank test.

gRT-PCR

In this study, six formalin-fixed, paraffin-embedded (FFPE)
LUAD tissues, including their adjacent healthy non-
tumorous lung tissues, were collected from the Department
of Pathology of Tongji Hospital at Tongji Medical College,
Huazhong University of Science and Technology (Wuhan,
Hubei, China), from January 2012 to February 2014. The
research protocol for this study was approved by the Ethics
Committee. The total RNA was extracted from LUAD
tissue samples using RNAiso Plus (Takara, Japan) and later
reverse-transcribed with a PrimeScript™ RT Master Mix
(Takara, Japan) according to the manufacturer’ instructions.
qRT-PCR was performed to quantify the expression levels of
NKILA using the Biosystems 7300 Real-Time PCR System
(Life Technologies) and the 2x PCR Master mix (Takara,
Japan). The NKILA primer sequences used were as follows:
forward, 5'-AACCAAACCTACCCACAACG-3'; reverse,
5'-ACCACTAAGTCAATCCCAGGTG-3". B-actin was
evaluated as a housekeeping gene. The B-actin primers used
were forward, 5'-GCAAGCAGGACTATGACGAG-3';
reverse, 5'-CAAATAAAGCCATGCCAATC-3'". The total
reaction volume was 10 pL, including 5 pL of SYBR-
Green qPCR Mix (Takara), 1 pL of cDNA, 0.2 pL of ROX
reference dye, 0.4 pL of forward and reverse primers at
0.4 pmol/L, respectively, and 3 pL of diethyl pyrocarbonate
(DEPC) water. The reaction conditions were as follows:
50 °C for 2 min for 1 cycle (first stage); 95 °C for 2 min
for 1 cycle (second stage); 95 °C for 15 s; 60 °C for 30 s for
40 cycles (third stage). Melting curve analysis involved one
cycle of 95 °C for 15 s, 60 °C for 1 min, 95 °C for 15 s, and
60 °C for 15 s. Every reaction mixture was completed in
triplicate and qRT-PCR was also tripled for each sample
and all cell groups. The expression levels of NKILA were
normalized to the internal control B-actin reference to
obtain the relative threshold cycle (ACt). The relative levels
were calculated by the comparative Ct (AACt) method, and

AAC

the relative expression fold (27°**") was calculated.

Statistical analysis

Statistical analysis was carried out by SPSS 19.0 software
(SPSS, Inc., Chicago, IL, USA) and GraphPad Prism
6.0 (GraphPad Software, La Jolla, CA). All data are
displayed as the mean + SEM from each group. Two-tailed
Student’s #-test was utilized to analyze the significance of
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the difference between 2 groups. One-way ANOVA was
performed to test the significance of the difference among
3 or more groups. To differentiate the expression data
between the controls and tumor tissues, the diagnostic value
was identified using a receiver operator characteristic (ROC)
curve. Kaplan-Meier survival curves were implemented
for the relationship between the NKILA expression and
the overall survival (OS)/5-year survival in cancer patients.
OS was measured from the beginning of the study to the
death of the patient (from any cause) or to the last follow-
up time for the surviving patients. A two-sided P<0.05 was
considered to reveal a statistically significant difference.

Results
Patient characteristics of the selected data from TCGA

In total, 696 samples were obtained from the TCGA
database. After we excluded those cases lacking expression
values or complete clinical information, 661 samples were
included in the subsequent analyses. Clinical information
for all 661 samples, including 450 LUAD patients and
211 LUSC patients, was reviewed. In LUAD, there were
202 males (44.9%) and 248 females (55.1%) aged from
38 to 88 years (mean: 67 years), The patients providing
the LUAD samples were mainly white (91.4%). Of the
450 cases of LUAD, 245 (54.4%) patients were diagnosed
with stage I LUAD, and the number of stage II, III, IV
patients were 105 (23.3%), 77 (17.1%) and 23 (5.1%),
respectively. It was noteworthy that the majority of these
patients were diagnosed at relatively early stages. There
were relatively more male LUSC patients (153, 72.5%)
than LUAD patients (202, 44.9%). Other characteristics of
LUSC were similar to those of LUAD. Smokers constituted
the majority of NSCLC patients, both in LUAD and
LUSC. Detailed information of both the LUAD and LUSC
patients are summarized in Table 1.

NKILA was upregulated in LUAD and LUSC cancer
tissues

Among the LUAD and LUSC patients, we observed
57 LUAD and 17 LUSC patients with both data of cancer
and normal tissues. First, we evaluated the expression
of NKILA in 57 pairs of LUAD cancer tissues and their
adjacent normal tissues. The expression of NKILA was
significantly upregulated in LUAD cancer tissues compared
with the normal tissues (1.833+0.440 vs. 0.612+0.028;
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Table 1 Patients characteristics from TCGA database’

Characteristics LUAD LUSC

Age (years) 67 [38-88] (N=450) 69 [39-85] (N=211)

>67 226 (50.2) 106 (50.2)
<67 224 (49.8) 105 (49.8)
Gender N=450 N=211
Male 202 (44.9) 153 (72.5)
Female 248 (55.1) 58 (27.5)
Smoking status N=450 N=211
Smoker 321 (71.3) 178 (84.4)
Non-smoker 129 (28.7) 33 (15.6)
Race N=406 N=157
Asian 701.7) 5(3.2)
Black or African 28 (6.9) 10 (6.4)
American
White 371 (91.4) 142 (90.4)
TNM stage N=450 N=209
| 245 (54.4) 112 (53.6)
Il 105 (23.9) 51 (24.4)
1] 77 (17.1) 42 (20.1)
v 23 (5.1) 4(1.9)
Vital status N=450 N=211
Alive 286 (63.6) 109 (51.7)
Death 164 (36.4) 102 (48.3)
Follow-up (days) 854 [4-7,248] 1,092 [12-5,287]
(N=450) (N=211)

Data were presented as median (range) or number
(percentage). T, unfortunately, there are some missing data of
clinicopathological features of these 450 patients. LUAD, lung
adenocarcinoma; LUSC, squamous cell carcinoma of lung.

P=0.007; Figure 1A4). In Figure 1B, the ROC curve was
utilized to determine the diagnostic value in LUAD. The
area under the curve (AUC) of NKILA was 0.828 (95% CI:
0.751-0.905; P<0.0001), with a sensitivity and specificity of
66.67% and 94.74%, respectively. Unfortunately, although
a similar trend could be detected in LUSC, there was no
significant difference between the cancer and normal tissues
(0.8630.158 vs. 0.563+0.028; P=0.089) (Figure 1C). In
addition, the ROC curve analysis showed that the AUC
was 0.668 (95% CI: 0.454-0.882; P=0.105; Figure 1D).
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Small samples of LUAD (n=6) collected from the Tongji
Hospital were used to verify the high expression levels of
NKILA by RT-qPCR, and the relative NKILA expression
in cancer tissues compared with normal tissues calculated
by the 27*“ method was 8.495+2.719 vs. 1.002+0.001
(P=0.040; Figure 1E). According to the results above,
NKILA was upregulated in LUAD and can be used as a
diagnostic marker for LUAD, rather than LUSC. Finally,
we compared the expression of NKILA between LUAD and
LUSC, and we observed that it was significantly higher in
LUAD (1.482+0.083 wvs. 0.815+0.055, P<0.0001; Figure I1F),
which further suggested that LUAD and LUSC were
different at the molecular level and should thus be analyzed
separately.

NKIILA expression and clinical characteristics in LUAD
and LUSC

The statistical analyses revealed no correlation
between the expression level of NKILA and age,
gender, smoking status, race, TNM stage, and the
presences of either lymph node metastasis or distant
metastasis (Tables 2,3). The correlation of NKILA
expression and TINM stages is shown in Figures 2,3.
There was no statistic difference between the T, N, M
stages of LUSC, but we found significant differences
between stage I and stage Il in LUAD (1.347+0.080 vs.
1.870+0.273, P=0.016; Figure 2A).

High NKILA expression was correlated with poor survival
in LUAD

To assess the prognostic value of NKILA expression in
LUAD and LUSC, we next analyzed its correlation with the
OS and 5-year survival. In LUAD patients, the expression
of NKILA was categorized as either low (n=225) or high
(n=225) expression levels the median expression as a cutoff
(Figure 4A4,B). Higher levels of NKILA expression were
associated with a reduced OS, with median survival of
42.17 months (95% CI: 36.27-48.03 months), compared to
the period of 53.33 months (95% CI: 43.70-62.93 months)
for the low NKILA expression group (log-rank, P=0.015;
Figure 44). The 5-year survival of the NKILA high
expression group was also lower than the low expression
group (log-rank, P=0.014; Figure 4B). In LUSC, the OS
and 5-year survival revealed the same trend but there was
no significant difference (OS: P=0.342, Figure 4C; 5-year
survival: P=0.114, Figure 4D). The median survival rates
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Figure 1 Expression of NKILA in LUAD/LUSC patients and their diagnostic value. (A,C) Expression of NKILA in LUAD and LUSC
tumor tissues compared with paired non-cancerous lung tissues, respectively; (B,D) ROC curves for evaluating the diagnostic performance
of NKILA in LUAD and LUSC; (E) NKILA expression quantified by qRT-PCR in clinical samples collected from Tongji Hospital (n=6); (F)
comparison of NKILA expression in LUAD and LUSC. *, P<0.05; **, P<0.01; ***, P<0.0001. NKILA, NF-«B interacting long non-coding
RNA; LUAD, lung adenocarcinoma; LUSC, squamous cell carcinoma of lung; ROC, receiver operating characteristic curve; qRT-PCR,

quantitative real-time polymerase chain reaction.

of the high and low expression groups in LUSC were
36.90 months (95% CI: 24.57-49.20 months) and 65.83
months (95% CI: 47.73-83.90 months), respectively. Thus,
high NKILA expression was correlated with poor survival in
LUAD, making it a reasonable potential prognostic marker
for LUAD.

Discussion

Lung cancer is one of the most-deadly diseases worldwide
with a 5S-year survival rate at approximately 15% being
observed (1). LUAD is the single most common type of
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lung cancer, accounting for approximately 40% of all
lung cancers (20). Significant efforts have been made to
identify the molecular changes that could be used for early
diagnosis and to predict the prognosis of cancers and guide
clinical treatment (21-25). In the past years, IncRNAs have
gradually been elucidated as a key component of cancers.
MALATT is a candidate of biomarker in liquid biopsy for
the diagnosis of NSCLCs. High MALAT'1 expression in
formalin-fixed paraffin-embedded specimens indicates a
higher mortality in NSCLCs. Liu and colleagues reported
that elevated HOTAIR expression was associated with
cisplatin resistance in NSCLC, and showed that HOTAIR

Tiransl Cancer Res 2018;7(1):109-120
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Table 2 Relationships between the expression of NKILA and clinic pathological parameters in LUAD

Fu et al. Prognostic value of NKILA in LUAD and LUSC

Variables No. of patients Relative NKILA expression (means = SEM) T or F value P value
Age (years) 1.393 0.164
>67 226 1.367+0.091
<67 224 1.597+0.138
Gender 0.379 0.705
Male 202 1.517+1.147
Female 248 1.454+0.091
Smoking status 1.366 0.173
Smoker 321 1.410+0.077
Non-smoker 129 1.660+0.214
Race 0.510° 0.601
Asian 7 1.304+0.287
Black or African American 28 1.818+0.329
White 371 1.474+0.095
TNM stage 2.298° 0.077
I 245 1.347+0.080
Il 105 1.870+0.273
M 77 1.426+0.145
\Y 23 1.338+0.260
T stage 1.427° 0.234
T 152 1.264+0.097
T2 239 1.624+0.135
T3 41 1.574+0.254
T4 16 1.260+0.208
N stage 1.355% 0.249
NO 291 1.402+0.080
N1 82 1.879+0.330
N2 66 1.390+0.147
N3 2 1.575+0.600
M stage - 0.664
MO 302 1.519+0.113
M1 23 1.338+0.260

¢, one-way analysis of variance (ANOVA) was performed. NKILA, NF-kB interacting long non-coding RNA; LUAD, lung adenocarcinoma.
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Table 3 Relationships between the expression of NKILA and clinic pathological parameters in LUSC
Variables No. of patients Relative NKILA expression (means = SD) T or F value P value
Age (years) 0.805 0.421
>69 106 0.859+0.082
<69 105 0.770+0.074
Gender 0.631 0.529
Male 153 0.837+0.067
Female 58 0.758+0.097
Smoking status 2173 0.031
Smoker 178 0.764+0.052
Non-smoker 33 1.091+0.210
Race 0.029° 0.971
Asian 5 0.803+0.262
Black or African American 10 0.771+0.220
White 142 0.834+0.071
TNM stage 1.066° 0.365
I 112 0.790+0.069
I 51 0.860+0.129
M 42 0.702+0.092
\Y 4 1.362+0.424
T stage 0.320° 0.811
T 48 0.856+0.112
T2 128 0.786+0.070
T3 22 0.791+0.151
T4 13 0.995+0.318
N stage 0.353% 0.787
NO 135 0.821+0.068
N1 51 0.868+0.124
N2 19 0.690+0.164
N3 5 0.592+0.292
M stage 1.423 0.156
MO 195 0.785+0.058
M1 4 1.362+0.424

¢, one-way analysis of variance (ANOVA) was performed. NKILA, NF-kB interacting long non-coding RNA; LUSC, squamous cell carcinoma

of lung.
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expression was directly related to Kruppel-like factor 4
(KLF4) expression, suggesting a new therapeutic target for
drug-resistance patients with NSCLC (26). Taken together,
the results of these studies indicate that IncRNAs can be
useful biomarker for lung cancer.

In this study, we tested the expression of NKILA
in LUAD and LUSC samples and their surrounding
normal lung tissues. The results showed an upregulation
of NKILA in tumor tissues of both LUAD and LUSC
patients, but this difference was statistically significant
only in LUAD patients. The mean expression of NKILA
in LUAD tumor tissues was approximately 3 times higher
than that in normal tissues. Thus, we think that NKILA
may be a potential biomarker for LUAD. Contrary to
our results, Lu and colleagues reported that NKILA was
down-regulated in NSCLC cancer tissues compared with
matched adjacent noncancerous tissues, and lower NKILA
expression in the tumor tissues was significantly correlated
with lymph node metastasis and advanced TNM stages.
This process was primarily regulated by TGF-p (17).
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The different racial background of patients may explain
these seemingly conflicting results. Lu’s study focused on
Asians, but our data from TCGA included mostly white
individuals. Second, Lu et 4/. mixed the LUAD and LUSC
samples, while we analyzed them separately thus observed
that NKILA was higher in LUAD than LUSC, which may
again widen the discrepancy. Furthermore, the majority of
samples were in stage I or II without lymph node or distant
metastasis, but most patients diagnosed in China were
already in the advanced stages (27). We thus speculated that
NKILA may be highly correlated with the early stages of
NSCLC, which also needs further investigation. Of course,
the number of LUSC patients was only 17, and more
samples are thus needed to support our conclusion.
Second, we observed that mean expression of
NKILA in LUAD was approximately 2 times higher
than that in LUSC. Previous studies have found the
distinctive expression pattern in LUAD and LUSC.
Wei et al. identified a set of 27 IncRNAs which was just
dysregulated in LUAD, as well as a panel of 68 IncRNAs
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only dysregulated in LUSC compared with normal
lung tissues (28). The rs3200401 T allele located on the
IncRNA MALAT'1 was associated with a better survival for
advanced LUAD patients, but not with LUSC patients (29).
LncRNAs are stable even in body fluids and show tissue-
specific expression. In this background, NKILA can be a
candidate marker for screening and early diagnosis of lung
cancer. The distinct NKILA expression in LUAD and
LUSC will help us understand the molecular difference
between the two subsets which will, in turn, further guide
improved clinical treatment.

Most importantly, we first reported in LUAD that
the OS of patients with lower NKILA expression levels
was significantly higher than that of patients with higher
NKILA expression levels. These findings suggest that
NKILA can be a useful biomarker for the prognosis of
LUAD patients. Liu and colleagues reported that NKILA
could be upregulated by NF-«B and bound to NF-kB/IkB,
serving to directly mask phosphorylation motifs of IxB
and thereby inhibiting IKK-induced IxB phosphorylation
and NF-kB activation in normal breast tissues (19). But in
breast cancer, NKILA was significantly reduced by miR-
103/107-mediated degradation, which resulted in abnormal
NF-kB activation and thus contribute to cancer metastasis and
poor patient outcome. Huang ez 4/. (18) and Bian ez al. (16)
reported that low NKILA expression was significantly
correlated with tumor metastasis and poor prognosis in
TSCC and malignant melanoma patients, respectively. Even
though convincing experimental data have identified NF-xB
as a critical promoter of cancer development, data have also
shown that NF-kB activity enhances tumor cell sensitivity
to apoptosis and senescence (30-32). Liu et /. proposed that
canonical NF-«B is a Fas transcription activator and that
alternative NF-«B is a Fas transcription repressor (33). If
NF-xB promotes Fas-mediated apoptosis in cancer cells, the
inhibition of NF-«B may suppress Fas-mediated apoptosis
to impair host immune cell-mediated tumor suppression
(34,35). Li et al. recently reported in NSCLC that canonical
NF-«B signaling was continuously attenuated in the
cancer group during peripheral blood monocyte (MoDCs)
differentiation, likely resulting in the transcriptional
suppression of CIITA, a crucial trans-activator of MHC
class IT genes, leading to the further impairment of antigen
presentation (36). This finding means that the inhibition
of NF-xB by NKILA does not definitely lead to cancer
suppression. NKILA may also function as a pro-tumoral
factor through NF-«kB/Fas-mediated apoptosis or other
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signaling pathways besides NF-«B. Of course, further
studies are needed to reveal to the role of NKILA and
NF-«xB in NSCLC.

It was reported that NKILA is the antisense of PMEPA1
(prostate transmembrane protein, androgen induced 1) (37),
a highly conserved gene through evolution and one of
the most highly inducible genes in invasive cancers. The
expression of PMEPA1 is associated with several tumors and
it encodes a protein that participated in immune pathways
(38-40). Vo Nguyen et al. proposed that highly expressed
PMEPAL suppressed levels of Smad phosphorylation
in lung cancer cells and reduced the growth inhibitory
effects of TGF-B/Smad signaling (41). There possibly are
interactive effects between PMEPAI and NKILA in tumor
progression that have not been elucidated yet.

Our study has some limitations. First, no likely
mechanism for NKILA has been delineated. Second,
although TCGA is one of the most commonly used database
in human cancer profiling, it does not represent all of the
lung cancer patients, especially from an Asian population. In
China, although new techniques have been developed, the
majority of patients were diagnosed at a relatively advanced
stage, which differed greatly from our samples. The samples
size to verify the result of TCGA database was small. Third,
NKILA may play different roles on each stage of the tumor,
which was not taken into consideration in our study. Thus,
further large-scale studies including Asians are needed to
confirm our findings.

In conclusion, by comparing IncRNA expression profiles
in cancerous tissues with those of normal lung tissues
based on validation from T'CGA datasets, we observed that
aberrantly expressed NKILA is involved in LUAD and
LUSC. Additionally, we identified NKILA as a prognostic
marker for LUAD.
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