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Abstract

Background: The utilization of molecular techniques in detecting cancer has resulted in an improved prediction of outcomes.
Oral squamous cell carcinoma (OSCC) is a prevalent illness that is frequently detected in its late stages. Therefore, finding molecular
biomarkers that lead to the early detection of OSCC is of great importance.

Objectives: This study aimed at evaluating the expression levels of long non-coding RNA (IncRNA) gastric carcinoma highly
expressed transcript 1 (GHET1) and IncRNA ZXF2 in OSCC patients and their relationship with clinical pathology variables due to
biomarker discovery and early diagnosis of OSCC.

Methods: Tissue sampling was performed after selecting 30 OSCC patients and 30 healthy individuals from Emam-Khomeini
Hospital, Tehran, Iran. Then, RNA extraction and cDNA synthesis were performed from these samples, using the relevant kits and
their quantity and quality were measured, using nanodrop and agarose gel electrophoresis, respectively. For molecular biomarker
identification and validation, real-time PCR (RT-PCR) was utilized to assess the expression of IncRNA GHET1 and IncRNA ZXF2. Data
analysis was done, using GraphPad prism V.8 software.

Results: The results showed that the expressions of both IncRNA GHET1 and IncRNA ZXF2 in OSCC tumor tissue increased compared
to normal tissue (P < 0.0001). Receiver operating characteristic (ROC) analysis indicated that IncRNA GHET1 and IncRNA ZXF2 have
the capability to be employed as biomarkers for OSCC detection. However, no significant relationship was observed between IncRNA
GHET1 and IncRNA ZXF2 expressions with clinicopathological variables such as tumor stage and grade as well as patients’ age.
Conclusions: LncRNA GHET1 and IncRNA ZXF2 have the potential to be used as biomarkers in the early detection of OSCC and
evaluating their expression in clinical settings are recommended. The use of these biomarkers in the early detection of OSCC can
prevent the high mortality rate of OSCC patients. In the current study, the important role of the studied IncRNAs in OSCC diagnosis
was shown. However, further studies are needed to confirm this.
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1. Background

Oral squamous cell carcinoma (OSCC) is one of the
most common cancers and accounts for more than 90
oral malignancies (1, 2). The mortality rate from OSCC is
so high that despite the existing treatment methods, the
5-year survival is still low (1). Oral squamous cell carcinoma
is, therefore, an important health problem in the global
community (2). Oral squamous cell carcinoma occurs in
a multi-step process, from the step-by-step accumulation

of genetic mutations, which is morphologically known as
a precancerous lesion (3). But, mere microscope-based
clinical signs cannot determine the progression of a
precancerous lesion to malignancy. Therefore, it seems
necessary to study and find molecular markers that can
represent such a feature (3).

One of the leading causes of cancer is long non-coding
RNAs (IncRNAs) (4). These elements are more than 200
nucleotidesinlength and account for 80% of all transcripts
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in cells (5). Lnc-RNAs are expressed in the mammalian
genome and are the main regulators of embryonic
pluripotency, differentiation, developmental transitions,
and histone modification (6-8). Studies have shown that
IncRNAs, as a regulator, play an important role in the
development of cancer and play an important role in this
disease by enhancing tumor cell proliferation, inducing
angiogenesis, metastasis, invasion, and preventing growth
suppression (9, 10).

The biomarker role of gastric carcinoma highly
expressed transcript 1 (GHET1) IncRNA in a variety of
cancers such as prostate cancer (11), non-small cell lung
cancer (NSCLC) (12), hepatocellular carcinoma (HCC)
(13) has been reported and a significant relationship
between this IncRNA with clinicopathological variables
such as tumor stage and its differentiation have
been shown (13, 14). LncRNA GHETI appears to play a
regulatory role in increasing cancer cell proliferation by
inhibiting apoptosis (11). In hepatocellular carcinoma,
the IncRNA GHETI is induced by H3K27 acetylation and
stimulate cell carcinogenesis through activating ATF1 (15).
Gastric carcinoma highly expressed transcript 1 IncRNA
knockdown reduces cell-cycle progression and invasion
(16). Gastric carcinoma highly expressed transcript 1
IncRNA knockdown suppresses colorectal cancer cell
growth and invasion (17). Overexpression of the IncRNA
GHET1 enhances multidrug resistance in gastric cancer
cells. While various research reporting a link between
IncRNA GHET1 and malignancies, no coherent conclusion
on the prognosis usefulness of IncRNA GHETI in patients
with cancer has been reached due to diverse results and
small sample sizes in each investigation (12, 14-18).

ZXF2 IncRNA is located on 8q24.2 and, recently,
overexpression of ZXF2 IncRNA in lung adenocarcinoma
has been reported (19). Examining the relationship
between the expression of this element and the outcome
in patients with lung adenocarcinoma showed that
upregulation of ZXF2 IncRNA is linked to increased
lymph node metastases and a poor prognostic (19).
It was expressed 8.879-fold more frequently in lung
adenocarcinoma specimens than in non-cancerous
tissues. However, the role of ZXF2 IncRNA in other cancers
has not been reported. Further investigation into the
molecular mechanisms underlying ZXF2-mediated tumor
progression revealed that siRNA-mediated suppression
of ZXF2 resulted in cell cycle arrest and inhibition of
cell proliferation, migration, and invasion by regulating
c-Myc, a strong proto-oncogene found nearby to ZXF2 in
chromosome loci 8q24.2, a prevalent location for multiple
tumors (19).

2. Objectives

Given that no study has been conducted on the roles
of IncRNA GHET1 and IncRNA ZXF2 in OSCC and their
relationship with clinicopathological variables, therefore,
the present study aimed at evaluating the expressions of
IncRNA GHET1 and IncRNA ZXF2 in OSCC patients for early
detection of it.

3. Methods

3.1. Patients and Tissue Sampling

Thirty OSCC samples and normal tissues from the
tumor’s margin were separately produced from patients
who underwent oral and maxillofacial surgery at Imam
Khomeini Hospital in Tehran, Iran, under the observation
and permission of a specialist. The present study was
performed with the approval of the Medical Research
Ethics Committee (IR.IAU.PS.REC.1399.029) of the hospital
and with the written consent of all patients, as well
as following the Helsinki Statement. Patients receiving
chemotherapy or radiation therapy were excluded from
the study (exclusion criteria).

3.2. RNA Extraction and cDNA Synthesis

Tumor and  healthy tissues were  kept
paraffin-embedded; 50 mg of each tissue was transferred
to DNAse/RNAse-free sterile microtubes for RNA extraction.
RNAwas extracted from the collected tissue samples, using
a miRNA extraction kit (MN, Germany Cat # 740304). The
amount of extracted RNA was measured with a nanodrop
device (Thermofisher, US) by calculating the adsorption
ratio of 280/260. To evaluate the quality, 200 ng extracted
RNAs were run on 0.8% agarose gel and the presence
and quality of 18 s and 28 s ribosomal RNA bands were
examined. For cDNA synthesis, the Thermo cDNA synthesis
kit (Thermofisher, US) was used. All steps were based on
the manufacturer’s instructions.

3.3. Real-time PCR

Real-time PCR (RT-PCR) reaction was performed
by the cyber green method, using Q Rotor-Gene
(Qiagen, Germany) device. The [-actin gene (forward:
5-CACCCAGCACAATGAAGATCAAGAT-3’; reverse:
5"-CCAGTTTTTAAATCCTGAGTCAAGC-3’) was considered the
internal control gene. The sequence of primers for IncRNA
GHETiwas forward: 5-AGTCAGCTCCTACAGGGTG-3' and
reverse: 5-TCCTTAGGTGGTTTCTGTTC-3’ and for IncRNA,
ZXF2 was forward: 5-CACCCAGGTCAGAGA-5’ and reverse:
5-TGGAAGGGACACTAGAAGAAGAAT-3'.
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The reaction mixture consisted of master mix (7 uL),
forward (0.2 puM) and reverse (0.2 puM) primers, 1 uL
cDNA, and 6 pL double distilled water. The real-time
PCR temperature program for IncRNA cDNA amplification
included 95°C for 12 minutes for denaturation and enzyme
activation, 95°C for 15 s for denaturation, 60°C for 20 s
for annealing primers, and 72°C for 30 s for extension.
Eventually, the gene expression was normalized to the
[-actin gene, and results were calculated as fold change
relative to the control (n=5 per group and time point)(20).
The melting curve was, then, examined.

3.4. Statistical Analysis

One-way analysis of variance (ANOVA) and Tukey
post hoc test were used to analyze the data obtained
from IncRNA GHET1 and IncRNA ZXF2 expressions. x*
test was used to investigate the relationship between
the expression of IncRNA GHETI and IncRNA ZXF2 with
clinicopathological variables. The KS normality test was
performed to assess the data’s normality at a significant
level of < 0.05. Receiver operating characteristic (ROC)
analysis was used to assess the biomarker potential of the
genes under consideration.

4. Results

4.1. Clinicopathological Features

The age range of the 30 patients with OSCC varied from
26 to 86 years, with a median of 64.13. Around 73% of
patients were men; 56.6% of tumors were in grade 1 and
most tumors were in stages Il and III (Table 1).

4.2. LncRNA GHETI and LncRNA ZXF2 Expressions

The results of the present study showed that the
expressions of both IncRNA GHET! and IncRNA ZXF2
(Figure 1A and B) in OSCC tumor tissue of patients were
higher than in healthy tissue (P < 0.0001). Therefore,
it seems that the overexpression of IncRNA GHET! and
IncRNA ZXF2 have regulatory roles in OSCC. Also, the
biomarker potential of IncRNA GHET1 and IncRNA ZXF2 for
diagnosing OSCC were studied, using the ROC test and the
results showed that both IncRNA GHET1 (area under curve
0.94, P < 0.0001) (Figure 1C) and IncRNA ZXF2 (area under
the curve 0.93,P < 0.0001) (Figure 2C) have high sensitivity
and specificity for OSCC diagnosis.

4.2. LncRNA ZXF2 and LncRNA GHETI Relationships with
Clinicopathological Attributes

The study of the relationship between IncRNA GHETI1
and IncRNA ZXF2 expressions with clinicopathological
variables such as stage, age, and grade in OSCC patients
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Table 1. Clinicopathological Features of Oral Squamous Cell Carcinoma Patients

Attributes Cases (%)
Patient number 30
Age

Median (range) 64.13 (36 -76)
Gender

Male 18 (60)

Female 12 (40)
Grade

I 17(56.6)

1l 13(43.4)
Stage

I 4(133)

i§ 10 (33.3)

1 9(30)

1\% 7(23.3)

showed that there was no relationship between IncRNA
GHET1 and IncRNA ZXF2 expression with these variables (P
> 0.05) (Figure 2).

5. Discussion

Oral squamous cell carcinoma is the most common
oral cancer and is a serious health problem in most
communities (21, 22). Smoking and alcohol abuse
are important risk factors for OSCC (23, 24), leading
to mutations in genes that regulate cell growth and
ultimately lead to severe cell proliferation, abnormal
keratinization, abnormal epithelial proliferation,
increased cell motility, and angiogenesis (25).

In most cases, OSCC is diagnosed in advanced
stages, which significantly reduces the survival rate (26).
Therefore, it is necessary to identify the disease in the early
stages by introducing specialized biomarkers to properly
control prognosis and reduce mortality (27, 28). Thus, in
recent years, researchers have evaluated the biomarker
potential of IncRNAs in a variety of cancers. The biomarker
potential of IncRNA GHET! and IncRNA ZXF2 in OSCC was
verified in this investigation. However, no significant
relationship was observed between IncRNA GHET1 and
IncRNA ZXF2 expression with the age of patients, stage,
and grade tumor.

LncRNA ZXF2 is located at 8q24.28, next to the c-Myc
gene, and their interaction has been demonstrated in cell
cycle progression, proliferation, migration, and tumor cell
invasion (19). Knockdown of IncRNA ZXF2 inhibited c-Myc
gene expression and, thus, prevented cancer progression
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Figure 1. Comparison of long non-coding RNA (IncRNA) ZXF2 (A); and IncRNA gastric carcinoma highly expressed transcript 1(GHET1) (B) expressions in oral squamous cell
carcinoma (OSCC) tumor and normal tissues. Receiver operating characteristic (ROC) analysis to determine the biomarker potential of IncRNA ZXF2 (C); and IncRNA GHET1

(D) in OSCC diagnosis. **** P-value < 0.0001

(19). Also, the knockdown of IncRNA ZXF2 increased
the tumor-blocking gene E-cadherin (19). Nevertheless,
overexpression was associated with poor lymph node
metastasis and prognosis (19). Thus, IncRNA ZXF2 plays an
oncogenic role in a variety of cancers. In the present study;,
overexpression of IncRNA ZXF2 was observed in OSCC
tumors compared to normal tissue, which may indicate its
oncogenic role in IncRNA ZXF2.

In the present study, for the first time, IncRNA GHETI1
was shown to overexpress in OSCC. The oncogenic role
of IncRNA GHET! in other cancers such as hepatocellular
carcinoma (15), colorectal (17), and gastric (18) cancers has
been demonstrated. The knockdown of IncRNA GHET1
has led to a reduction in cancer cell proliferation and
metastasis in a variety of cancers (15, 16). However, its
overexpression has led to metastasis and poor prognosis
as well as resistance to chemotherapy (18). Therefore,
according to the mentioned results, it can be stated that
IncRNA GHETI1 has an oncogenic role in OSCC and can be
used as a biomarker for OSCC diagnosis.

In a study by Tang et al, The relative abundance
of a set of IncRNAs was studied in tissue or saliva
samples from OSCC patients. HOTAIR, NEAT-, and
UCA1 were expressed at greater levels in metastasizing
tumors than in others, although MEG-3 expression was
downregulated. Importantly, there is no relationship
between the expression of these IncRNAs and the gender
or age of the patients, indicating that IncRNA is a possible
independentrisk factor and diagnostic biomarker of OSCC
(29). Only HOTAIR was found in saliva with a statistically
significant difference from the other IncRNAs studied in
this investigation, notably in samples from patients with
lymph node metastases. Metastasis is the leading cause of
death from OSCC (30). However, in the present study, both
IncRNA GHET1 and ZXF2 can be suggesting biomarkers for
the diagnosis of OSCC. Han et al. showed that by raising
the G1 phase rate, IncRNA GHET1 knockdown may limit cell
proliferation, invasion, and migration while enhancing
cell death. They also looked into how the IncRNA GHET1
influences breast cancer development. Moreover, in
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Figure 2. The relationships between the expressions of long non-coding RNA (IncRNA) ZXF2 and IncRNA gastric carcinoma highly expressed transcript 1(GHET1) with tumor
stage (A, B); patients’ age (C, D); and tumor grade (E, F) in oral squamous cell carcinoma (OSCC).

gastric cancer, c-Myc is linked to the IncRNA GHETL. In this
study, in cancer tissues, clinical data revealed favorable
associations between GHETI and c-Myc. A c-Myc agonist
decreased the antitumor effects of GHET1 knockdown in

Int ] Cancer Manag. 2023; 16(1):e121372.

vitro and in vivo. Our findings suggest that the IncRNA
GHET1is linked to c-Myc expression in breast cancer (31). In
another study, Song et al. meta-analyzed study, discovered
the potential clinical uses of GHETI for cancer prediction



KonaniMet al.

and tumor progression. The findings indicated that the
IncRNA GHETI can be used as a predictive biomarker in
Chinese cancer patients (32).

In a study by Binang et al., the results showed that
IncRNA ZXF2 is a potential biomarker for the detection of
gastric cancer at the molecular level and may be used as
a potential target for gastric cancer therapy. Moreover, it
may be utilized for prognostic predictions (33).

5.1. Conclusions

In general, it can be concluded that overexpression of
IncRNA ZXF2 and IncRNA GHET!1 occur in OSCC and these
can be utilized for prognostic predictions in OSCC.

Footnotes

Authors’ Contribution:  Study concept and design,
acquisition of data: M. K.; analysis and interpretation of
data: S. Kh.; drafting of the manuscript: M. K,; critical
revision of the manuscript for important intellectual
content: S. Kh. and M. E,; statistical analysis: M. P;
administrative, technical and material support: S. Kh., M.
H. and M. E,; study supervision: S. Kh.

Conflict of Interests: There is no conflict of interest.

Ethical Approval:  This study was approved by the
Ethics Committee of Islamic Azad Tehran Medical Sciences
University, pharmacy and pharmaceutical branches
faculty (IR.JAU.PS.REC.1399.029).

Funding/Support: There is no funding/support for this
project. All of the materials were provided personally.

Informed Consent: All participants have been informed
and completed a consent form.

References

1. Gissi DB, Gabusi A, Tarsitano A, Badiali G, Marchetti C, Morandi L,
et al. Ki67 Overexpression in mucosa distant from oral carcinoma:
A poor prognostic factor in patients with long-term follow-up.
J Craniomaxillofac Surg. 2016;44(9):1430-5. [PubMed ID: 27427338].
https://doi.org/10.1016/j.jcms.2016.06.011.

2. Acay RR, Felizzola CR, de Araujo N, de Sousa SO. Evaluation of
proliferative potential in oral lichen planus and oral lichenoid
lesions using immunohistochemical expression of p53 and
Ki67. Oral Oncol. 2006;42(5):475-80. [PubMed ID: 16364678].
https://doi.org/10.1016/j.oraloncology.2005.09.012.

3. Zargaran M, Jamshidi S, Baradaran A, Moghimbeigi A, Alikhassi M.
[Comparative Investigation of Cyclin D1 Expression in Oral Lichen
Planus and Squamous Cell Carcinoma by Immunohistochemistery
Technique]. J Mashhad Dent Sch. 2014;38(1):17-28. Persian.
https://doi.org/10.22038/jmds.2014.2135.

4. Huarte M. The emerging role of IncRNAs in cancer.
Nat  Med. 201521(11):1253-61.  [PubMed  ID:  26540387].

https://doi.org/10.1038/nm.3981.
5. Mercer TR, Dinger ME, Mattick JS. Long non-coding RNAs: insights

into functions. Nat Rev Genet.2009;10(3):155-9. [PubMed ID:19188922].
https://doi.org[10.1038/nrg2521.

10.

1.

12.

13.

15.

16.

18.

20.

21.

. Batista PJ, Chang HY. Long noncoding RNAs:

. Mattick JS. Long noncoding RNAs in cell and developmental

biology. Semin Cell Dev Biol. 2011;22(4):327. [PubMed ID: 21621631].
https://doi.org[10.1016/j.semcdb.2011.05.002.

cellular address
codes in development and disease. Cell. 2013;152(6):1298-307.
[PubMed ID: 23498938]. [PubMed Central ID: PMC3651923].
https://doi.org[10.1016(j.cell.2013.02.012.

. Spitale RC, Crisalli P, Flynn RA, Torre EA, Kool ET, Chang HY. RNA

SHAPE analysis in living cells. Nat Chem Biol. 2013;9(1):18-20.
[PubMed ID: 23178934]. [PubMed Central ID: PMC3706714].
https://doi.org/10.1038/nchembio.1131.

. GutschnerT, Diederichs S.The hallmarks of cancer: along non-coding

RNA point of view. RNA Biol. 2012;9(6):703-19. [PubMed ID: 22664915].
[PubMed Central ID: PMC3495743]. https://doi.org/10.4161/rna.20481.

Li X, Wu Z, Fu X, Han W. Long Noncoding RNAs: Insights
from Biological Features and Functions to Diseases.
Med Res Rev. 2013;33(3):517-53. [PubMed ID: 22318902].

https://doi.org/10.1002/med.21254.

Zhou HY, Zhu H, Wu XY, Chen XD, Qiao ZG, Ling X, et al. Expression
and clinical significance of long-non-coding RNA GHET1 in pancreatic
cancer. Eur Rev Med Pharmacol Sci. 2017;21(22):5081-8. [PubMed ID:
29228419]. https://doi.org[10.26355/eurrev_201711_13822.

Shen QM, Wang HY, Xu S. LncRNA GHET1 predicts a poor
prognosis of the patients with non-small cell lung cancer. Eur
Rev Med Pharmacol Sci. 2018;22(8):2328-33. [PubMed ID: 29762836].
https://doi.org[10.26355/eurrev_201804_14823.

Jin L, He Y, Tang S, Huang S. LncRNA GHET! predicts poor prognosis
in hepatocellular carcinoma and promotes cell proliferation by
silencing KLF2. | Cell Physiol. 2018;233(6):4726-34. [PubMed ID:
29139562]. https://doi.org/10.1002/jcp.26257.

. GuanZB, CaoYS,LiY,Tong WN, Zhuo AS. Knockdown of IncRNA GHET1

suppresses cell proliferation, invasion and LATS1/YAP pathway in non
small cell lung cancer. Cancer Biomark. 2018;21(3):557-63. [PubMed ID:
29286919]. https://doi.org/10.3233/CBM-170431.

Ding G, Li W, Liu |, Zeng Y, Mao C, Kang Y, et al. LncRNA GHETI1
activated by H3K27 acetylation promotes cell tumorigenesis
through regulating ATF1 in  hepatocellular  carcinoma.
Biomed Pharmacother. 2017;94:326-31. [PubMed ID: 28772210].
https://doi.org/10.1016[j.biopha.2017.07.046.

Xia Y, Yan Z, Wan Y, Wei S, Bi Y, Zhao ], et al. Knockdown of
long noncoding RNA GHET!1 inhibits cell-cycle progression and
invasion of gastric cancer cells. Mol Med Rep. 2018;18(3):3375-81.
[PubMed ID: 30066922]. [PubMed Central ID: PMC6102745].
https://doi.org/10.3892/mmr.2018.9332.

. Zhou J, Li X, Wu M, Lin C, Guo Y, Tian B. Knockdown of

Long Noncoding RNA GHET1 Inhibits Cell Proliferation and
Invasion of Colorectal Cancer. Oncol Res. 2016;23(6):303-9.
[PubMed ID: 27131316]. [PubMed Central ID: PMC7838607].
https://doi.org[10.3727/096504016X14567549091305.

Zhang X, Bo P, Liu L, Zhang X, Li |. Overexpression of long non-coding
RNA GHET1 promotes the development of multidrug resistance in
gastric cancer cells. Biomed Pharmacother. 2017;92:580-5. [PubMed ID:
28578256]. https://doi.org/10.1016/j.biopha.2017.04.111.

. Yang ZT,LiZ, Wang XG, Tan T, Yi F, Zhu H, et al. Overexpression of Long

Non-Coding RNA ZXF2 Promotes Lung Adenocarcinoma Progression
Through c-Myc Pathway. Cell Physiol Biochem. 2015;35(6):2360-70.
[PubMed ID: 25896422]. https://doi.org/10.1159/000374038.

Fu W], Hu ], Spencer T, Carroll R, Wu G. Statistical models in
assessing fold change of gene expression in real-time RT-PCR
experiments. Comput Biol Chem. 2006;30(1):21-6. [PubMed ID:
16321570]. https://doi.org[10.1016[j.compbiolchem.2005.10.005.
Andisheh-Tadbir A, Mehrabani D, Heydari ST. Epidemiology
of squamous cell carcinoma of the oral cavity in Iran. |
Craniofac  Surg. 2008;19(6):1699-702. [PubMed ID: 19098587].
https://doi.org[10.1097/SCS.0b013e31818c04cc.

Int ] Cancer Manag. 2023;16(1):e121372.


http://www.ncbi.nlm.nih.gov/pubmed/27427338
https://doi.org/10.1016/j.jcms.2016.06.011
http://www.ncbi.nlm.nih.gov/pubmed/16364678
https://doi.org/10.1016/j.oraloncology.2005.09.012
https://doi.org/10.22038/jmds.2014.2135
http://www.ncbi.nlm.nih.gov/pubmed/26540387
https://doi.org/10.1038/nm.3981
http://www.ncbi.nlm.nih.gov/pubmed/19188922
https://doi.org/10.1038/nrg2521
http://www.ncbi.nlm.nih.gov/pubmed/21621631
https://doi.org/10.1016/j.semcdb.2011.05.002
http://www.ncbi.nlm.nih.gov/pubmed/23498938
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3651923
https://doi.org/10.1016/j.cell.2013.02.012
http://www.ncbi.nlm.nih.gov/pubmed/23178934
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3706714
https://doi.org/10.1038/nchembio.1131
http://www.ncbi.nlm.nih.gov/pubmed/22664915
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3495743
https://doi.org/10.4161/rna.20481
http://www.ncbi.nlm.nih.gov/pubmed/22318902
https://doi.org/10.1002/med.21254
http://www.ncbi.nlm.nih.gov/pubmed/29228419
https://doi.org/10.26355/eurrev_201711_13822
http://www.ncbi.nlm.nih.gov/pubmed/29762836
https://doi.org/10.26355/eurrev_201804_14823
http://www.ncbi.nlm.nih.gov/pubmed/29139562
https://doi.org/10.1002/jcp.26257
http://www.ncbi.nlm.nih.gov/pubmed/29286919
https://doi.org/10.3233/CBM-170431
http://www.ncbi.nlm.nih.gov/pubmed/28772210
https://doi.org/10.1016/j.biopha.2017.07.046
http://www.ncbi.nlm.nih.gov/pubmed/30066922
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6102745
https://doi.org/10.3892/mmr.2018.9332
http://www.ncbi.nlm.nih.gov/pubmed/27131316
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7838607
https://doi.org/10.3727/096504016X14567549091305
http://www.ncbi.nlm.nih.gov/pubmed/28578256
https://doi.org/10.1016/j.biopha.2017.04.111
http://www.ncbi.nlm.nih.gov/pubmed/25896422
https://doi.org/10.1159/000374038
http://www.ncbi.nlm.nih.gov/pubmed/16321570
https://doi.org/10.1016/j.compbiolchem.2005.10.005
http://www.ncbi.nlm.nih.gov/pubmed/19098587
https://doi.org/10.1097/SCS.0b013e31818c04cc

KonaniM et al.

22.

23.

24.

25.

26.

27.

Guillen C, Botella R, Escudero A, Sanmartin O. Epidemiology of
squamous cell carcinoma. ] Eur Acad Dermatol Venereol. 1997;9(1001).
$62. https://doi.org/10.1016/s0926-9959(97)89093-9.

Morita M, Kumashiro R, Kubo N, Nakashima Y, Yoshida R, Yoshinaga
K, et al. Alcohol drinking, cigarette smoking, and the development of
squamous cell carcinoma of the esophagus: epidemiology, clinical
findings, and prevention. Int J Clin Oncol. 2010;15(2):126-34. [PubMed
ID: 20224884]. https://doi.org/10.1007/s10147-010-0056-7.

Lewin F, Norell SE, Johansson H, Gustavsson P, Wennerberg ],
Biorklund A, et al. Smoking tobacco, oral snuff, and alcohol in the
etiology of squamous cell carcinoma of the head and neck. Cancer.
1998;82(7):1367-75.

Toh Y, Oki E, Ohgaki K, Sakamoto Y, Ito S, Egashira A, et al.
Alcohol drinking, cigarette smoking, and the development of
squamous cell carcinoma of the esophagus: molecular mechanisms
of carcinogenesis. Int | Clin Oncol. 2010;15(2):135-44. [PubMed ID:
20224883]. https://doi.org[10.1007/s10147-010-0057-6.

Travis WD. Update on small cell carcinoma and its differentiation
from squamous cell carcinoma and other non-small cell carcinomas.
Mod Pathol. 2012;25 Suppl 1:518-30. [PubMed ID: 22214967].
https://doi.org[10.1038/modpathol.2011.150.

Yang W, Lu YP, Yang YZ, Kang ]R, Jin YD, Wang HW. Expressions
of programmed death (PD)1 and PD-1 ligand (PD-L1) in cervical
intraepithelial neoplasia and cervical squamous cell carcinomas are
of prognostic value and associated with human papillomavirus
status. | Obstet Gynaecol Res. 2017;43(10):1602-12. [PubMed ID:
28833798). https://doi.org/10.1111/jog.13411.

Int ] Cancer Manag. 2023; 16(1):e121372.

28.

29.

30.

3L

32.

33.

Almangush A, Heikkinen I, Makitie AA, Coletta RD, Laara E, Leivo
I, et al. Prognostic biomarkers for oral tongue squamous cell
carcinoma: a systematic review and meta-analysis. Br J Cancer.
2017;117(6):856-66. [PubMed ID: 28751758]. [PubMed Central ID:
PMC5589992]. https://doi.org[10.1038/bjc.2017.244.

Tang H, Wu Z, Zhang |, Su B. Salivary IncRNA as a potential marker for
oral squamous cell carcinoma diagnosis. Mol Med Rep. 2013;7(3):761-6.
[PubMed ID: 23292713]. https://doi.org[10.3892/mmr.2012.1254.
Scapoli L, Palmieri A, Lo Muzio L, Pezzetti F, Rubini C,
Girardi A, et al. MicroRNA expression profiling of oral
carcinoma identifies new markers of tumor progression. Int |
Immunopathol Pharmacol. 2010;23(4):1229-34. [PubMed ID: 21244772].
https://doi.org[10.1177/039463201002300427.

Han M, Wang Y, Gu Y, Ge X, Seng ], Guo G, et al. IncRNA GHET1
knockdown suppresses breast cancer activity in vitro and in vivo. Am
J Transl Res. 2019;11(1):31-44. [PubMed ID: 30787968]. [PubMed Central
ID: PMC6357318].

Song |, Chen X, Tian Q, Lun L, Wang Q, Wang H, et al. The Value
of IncRNA GHET!1 as a Prognostic Factor for Survival of Chinese
Cancer Outcome: A Meta-Analysis. Dis Markers. 2019;2019:5824190.
[PubMed ID: 31885739]. [PubMed Central ID: PMC6914916].
https://doi.org/10.1155/2019/5824190.

Binang HB, Wang YS, Tewara MA, Du L, Shi S, Li N, et al. Expression
levels and associations of five long non-coding RNAs in gastric
cancer and their clinical significance. Oncol Lett. 2020;19(3):2431-45.
[PubMed ID: 32194743). [PubMed Central ID: PMC7039045].
https://doi.org/10.3892/01.2020.11311.


https://doi.org/10.1016/s0926-9959(97)89093-9
http://www.ncbi.nlm.nih.gov/pubmed/20224884
https://doi.org/10.1007/s10147-010-0056-7
http://www.ncbi.nlm.nih.gov/pubmed/20224883
https://doi.org/10.1007/s10147-010-0057-6
http://www.ncbi.nlm.nih.gov/pubmed/22214967
https://doi.org/10.1038/modpathol.2011.150
http://www.ncbi.nlm.nih.gov/pubmed/28833798
https://doi.org/10.1111/jog.13411
http://www.ncbi.nlm.nih.gov/pubmed/28751758
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5589992
https://doi.org/10.1038/bjc.2017.244
http://www.ncbi.nlm.nih.gov/pubmed/23292713
https://doi.org/10.3892/mmr.2012.1254
http://www.ncbi.nlm.nih.gov/pubmed/21244772
https://doi.org/10.1177/039463201002300427
http://www.ncbi.nlm.nih.gov/pubmed/30787968
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6357318
http://www.ncbi.nlm.nih.gov/pubmed/31885739
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6914916
https://doi.org/10.1155/2019/5824190
http://www.ncbi.nlm.nih.gov/pubmed/32194743
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7039045
https://doi.org/10.3892/ol.2020.11311

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Patients and Tissue Sampling
	3.2. RNA Extraction and cDNA Synthesis
	3.3. Real-time PCR
	3.4. Statistical Analysis

	4. Results
	4.1. Clinicopathological Features
	Table 1

	4.2. LncRNA GHET1 and LncRNA ZXF2 Expressions
	Figure 1
	Figure 2

	4.2. LncRNA ZXF2 and LncRNA GHET1 Relationships with Clinicopathological Attributes

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

