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Summary

Background: Lung cancer is one of the most fatal human cancers both in males and females.
This type of cancer is categorized to different subtypes among them is non-small cell lung can-
cer (NSCLC). NSCLC accounts for about 80% of all cases. Long non-coding RNAs (IncRNAs) have
been shown to influence the pathogenic course of lung cancer. However, the contribution of
LINC01433 IncRNA in this type of cancer in Iranian patients is not clear. Purpose: In the current pro-
ject, we evaluated expression of LINC01433 in 42 NSCLC samples and their paired non-tumoral tis-
sues using quantitative real time polymerase chain reaction method. Samples were collected from
patients admitted to Labbafinejad Hospital during 2016-2017. Results: There was no significant
difference in the expression of LINC01433 between tumoral and non-tumoral tissues (expression
ratio 0.67, p = 0.42). Expression of this IncRNA was not associated with any of clinical and demogra-
phic data including age, gender, smoking history, stage or cancer subtype. Conclusion: Based on
the similar expression levels of this INcRNA between tumoral and non-tumoral tissues and lack of
association between expression levels and clinical data, this IncRNA is not a possible contributor to
lung cancer in Iranian patients. However, expression analysis of this INcRNA in larger sample sizes is
needed to verify our results.

Key words
lung cancer - expression — long non-coding RNA

Souhrn

Vychodiska: Karcinom plic je jednim z nejfatalnéjsich karcinomd jak u muzd, tak u Zen. Tento typ
karcinomu je rozdélen do rdznych podtyp, k nimz patii nemalobunécny karcinom plic (non-small
cell lung cancer — NSCLC). NSCLC piedstavuje asi 80 % vsech pripadu. Bylo prokéazano, ze dlouhé
nekddujici RNA (long non-coding RNA - IncRNA) ovliviuji patogenezi karcinomu plic. Vliv IncRNA
LINC01433 na tento typ karcinomu u iranskych pacienttd vsak nenfi jednoznacny. Cil: V tomto pro-
jektu jsme pomoci kvantitativni polymerazové fetézové reakce v redlném case vyhodnotili expresi
LINC01433 ve 42 vzorcich NSCLC a jejich parovych nenddorovych tkanich. Vzorky byly odebrany od
pacient( prijatych do nemocnice Labbafinejad v letech 2016-2017. Vysledky: Nebyl nalezen zadny
vyznamny rozdil v expresi LINC01433 mezi nddorovymi a nenaddorovymi tkanémi (pomér exprese
0,67; p = 0,42). Exprese této IncRNA nebyla spojena s zadnymi klinickymi a demografickymi udaji
v¢. véku, pohlavi, historie koufeni, stadia nebo podtypu karcinomu. Zdvér: Na zakladé podobnych
hladin exprese této IncRNA mezi nddorovymi a nenadorovymi tkanémi a chybéjici asociace mezi
hladinami exprese a klinickymi Udaji nema tato IncRNA vliv na karcinom plic u iranskych pacientd.
K ovéreni nasich vysledku je vak nutna analyza exprese této IncRNA na vétsim vzorku pacientd.
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Introduction

Lung cancer is one of the most fatal
human cancers accounting for the first
cause of cancer-related mortality in
male and the second one in female pa-
tients [1]. This type of cancer is catego-
rized based on the histological features
to non-small cell lung cancer (NSCLC)
and small cell lung cancer. The major
types of NSCLC are adenocarcinoma,
squamous cell carcinoma and large cell
carcinoma [2]. Based on the close re-
lationship between cancer stage and
overall survival [3], biomarkers for early
diagnosis of lung cancer are needed. Ex-
pression profiling of tumoral tissues vs.
non-tumoral tissues is expected to facil-
itate identification of such biomarkers.
Long non-coding RNAs (IncRNAs) in-
clude a major part of human gene tran-
scripts. Their participations in various
cellular processes, for instance prolifer-
ation, metastasis and stem cell renewal,
has potentiated them as diagnostic bio-
markers in NSCLC [4]. We have recently
reported dysregulation of some IncRNAs
in NSCLC tissues of Iranian patients [5,6].
A previous study, which aimed at identi-
fication of lung-cancer-related IncRNAs,
has detected alterations in IncRNA pro-
file in the human bronchial epithelial cell
line after transformation of cells by anti-
benzo(a) pyrene-7,8-diol-9,10-epox-
ide. Among the altered IncRNAs was the
long intergenic non-protein coding RNA
1433 (LINC01433 or alternatively named
LOC728228). This IncRNA has been up-

lung cancer [7]. A recent study has re-
ported over-expression of LINC01433 in
NSCLC samples compared with the nor-
mal non-tumoral tissues. Their in vitro
experiments also verified the results of
the previous study regarding the on-
cogenic role of this IncRNA [8]. Based
on these studies, we aimed to confirm
these results in Iranian NSCLC patients.
Therefore, we designed the current in-
vestigation to compare expression of
LINC01433 between tumoral and non-
tumoral tissues from NSCLC patients.

Materials and Methods

Patients

Forty-two patients with NSCLC have
been enrolled in the current study. Pa-
tients were referred to the Labbafine-
jad Hospital during 2016-2017. Tumoral
and non-tumoral samples were gath-
ered prior to radio/chemotherapy from
each person. Informed consent forms
were obtained from all study partici-
pants. The study protocol was approved
by the local ethical committee.

Expression assays

Total RNA was isolated from tumoral and
non-tumoral tissues using the TRIzol™
material (Invitrogen, Carlsbad, CA, USA).
Next, the quantity and quality of the ex-
tracted RNA was appraised using Nano-
Drop equipment (Thermo Scientific,
USA). The ratio of absorbance at 260 nm
and 280 nm was measured. The ratios be-
tween 1.8-2.0 were regarded as accept-

of LINC01433 were compared between
tumoral and non-tumoral tissues in Real-
-Time PCR System. B2M was used as the
endogenous control. Each run had a no
template control (comprised of all poly-
merase chain reaction reagents and
primers but no cDNA template) used
as negative control. Moreover, a posi-
tive control was included in each run. All
reactions were performed in duplicate.
The nucleotide sequences of primers are
shown in Tab. 1.

Statistical analysis

Transcript levels of LINC0O1433 were
compared between tumoral and non-tu-
moral considering the efficiency values.
The association between LINC01433 ex-
pression and clinicipathologic data was
appraised using Chi-square test. Statisti-
cal analyses were executed in SPSS Sta-
tistics version 18 (Chicago, IL, USA).

Results

General data of patients

General information of patients is sum-
marized in Tab. 2.

Expression assay

There was no significant difference in the
expression of LINC01433 between tu-
moral and non-tumoral tissues (expres-
sion ratio 0.67, p = 0.42). Expression of
this IncRNA was not associated with any

Tab. 2. General information

. . . f patients.
regulated in transformed cells compared  able for further steps. The High-Capacity of patients
wlth c.ontrol untransformed cells [71. Its cPNA Reverse Transcr!ptlon Kit (Applied Parameters Values
silencing has suppressed cell prolifer-  Biosystems, Foster City, CA, USA) was
ation, induced cell-cycle arrest, inhib-  used for complementary DNA (cDNA) age 5(73;5 883)8
ited cellular migration and repressed tu-  production. Approximately 500 ng — Tug -
morigenic potential both in vitro and in  of RNA was reverse transcribed. Then, ender male 73.8%
vivo. Consequently, author suggested  20-40 ng of the synthesized cDNA was 9 female 26.2%
this IncRNA as an oncogenic IncRNA in  used for each reaction. Transcript levels | 19%
stage Il 38.1%
Tab. 1. The sequences of primers used for assessment of LINC01433 levels. MM 42.9%
0
Primer Sequence Product size (bp) smoking yes 83.3%
0,
BIMF AGATGAGTATGCCTGCCGTG no 16.7%
105 adeno-
B2MR GCGGCATCTTCAAACCTCCA . 57.1%
carcinoma
LINCO1433 F AGACAGTAGCAGCCACCTTC subtype
123 squamous cell 42.9%
LINCO1433R AACAACCGCTAGTGCATGAC carcinoma ’
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of clinical and demographic data includ-
ing age, gender, smoking history, stage
or cancer subtype. Tab. 3 shows the re-
sults of association analysis between ex-
pression levels of LINCO1433 and pa-
tients’ characteristics.

Discussion

LncRNAs have been regarded as cru-
cial regulators of cell survival and ap-
optosis in different tissues such as lung
tissue. Among IncRNAs with putative
roles in lung carcinogenesis are long in-
tergenic RNAs. Zhao et al. reported sig-
nificant up-regulation of LINC00152,
LINC00691 and LINC00578 in lung
cancer tissues. They also demon-
strated down-regulation of LINC00668,
LINC00710 and LINCO0607 in these tis-
sues compared with paired non-tumoral
tissues [9]. Another long intergenic RNA
with possible participation of lung car-
cinogenesis has been LINC01433. Two
independent groups have demon-
strated oncogenic roles of this INcRNAs
via in vitro assays [7,8]. Moreover, the re-
sults of in vivo experiments support such
role in animal models [7]. LINC01433 up-
regulation in cancer cell lines has en-
hanced cell proliferation, migration, and
invasion, and induced epithelial-mesen-
chymal transition [8]. Based on these
studies, we supposed that expression of
LINC01433 would be higher in tumoral
tissues obtained from Iranian NSCLC pa-
tients as well. However, expression as-
says indicated similar expression levels
of this IncRNAs between tumoral and
non-tumoral tissues of these patients.
The discrepancy between our results
and the results of Qian et al. study [8]
might be due to different origin of in-
cluded patients and their dissimilar ge-
netic background. Consequently, we
propose conduction of expression as-
says in samples from different ethnic
groups to unravel whether genetic/en-
vironmental factors contribute in dys-
regulation of expression of this IncRNA.
Similar to our results, Qian et al. did not
report any association between expres-
sion of LINC01433 and any of clinical
data including tumor size, lymph node
metastasis and clinical stage [8], which
reduces the possibility of participa-

Tab. 3. The results of association analysis between expression levels of LINC01433

and patients’ characteristics.

Parameters LINC0143.3 LINC01433. p-value
up-regulation down-regulation

age
> 60 8 (36.4%) 14 (63.6%) 0.8
<60 8 (40%) 12 (60%)

gender
female 12 (38.7%) 19 (61.3%) 0.89
male 4 (36.4%) 7 (63.6%)

smoking
yes 14 (40%) 21 (60%) 0.69
no 2 (28.6%) 5 (71.4%)

stage
| 1(12.5%) 7 (87.5%)
I 8 (50%) 8 (50%) 02
1] 7 (38.9%) 11(61.1%)

subtype
adenocarcinoma 9 (37.5%) 15 (62.5%) 0.93
squamous cell carcinoma 7 (38.9%) 11(61.1%)

tion of this IncRNA in the pathogenesis
of lung cancer. However, Qian et al. re-
ported association between expression
of LINC01433 and smoking history [8],
which was not revealed in our study.

In brief, our study did not verify the over-
expression of LINC01433 in NSCLC Iranian
patients despite the reported oncogenic
role of this IncRNA. In our recent study
of assessment of OIP5-AS1 expression
in lung cancer tissues, we also reported
down-regulation of this IncRNA [5], de-
spite the reported oncogenic role of OIP5-
-AS1 in other studies [10]. Such results ne-
cessitate assessment of expression profile
of genes in each ethnic group and poten-
tiate the contribution of genetic/environ-
mental factors in regulation of gene ex-
pression in tumoral tissues. Consequently,
this note should be considered in adop-
tion of transcript biomarkers for detection
of cancer.
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