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Abstract: Background: Thanks to microRNAs (miR), a myriad of outstanding achievements have been made in mul-
tiple fields in recent years. miR-1269, a newly discovered miR, presents high expression profiles in lung cancer (LC), 
but its clinical implications in LC have not been clarified yet. Methods: The miR-1269 expressions in the peripheral 
blood of LC patients, benign pulmonary disease (BPD) patients, and healthy controls were measured using qRT-PCR. 
Receiver operating characteristic (ROC) curves were employed for the identification of the diagnostic value of miR-
1269 in LC, as were Kaplan-Meier (K-M) analyses and a Cox regression model to determine miR-1269’s prognostic 
value in LC. Results: qRT-PCR revealed higher miR-1269 expressions in the LC patients than in the BPD patients 
and the controls (P < 0.001). The LC patients with high miR-1269 expressions had advanced tumor stages (III-IV) 
and an increased probability of lymph node metastasis (LNM) (P < 0.01). Also, evidently elevated miR-1269 levels 
were observed in the peripheral blood of patients with the advanced tumor stages (III-IV) and LNM. Via ROC curves, 
we found that miR-1269 is of high clinical significance in the diagnosis of LC and advanced tumor stages. Our K-M 
survival analysis revealed a lowered 5-year survival rate in patients with high miR-1269 expressions, and our Cox 
regression analysis found that miR-1269 is an independent prognostic factor for LC. Conclusions: miR-1269, with 
high expression profiles in LC, indicates unfavorable patient prognoses, so it may be a viable diagnostic and prog-
nostic indicator of LC.
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Introduction 

Driven by the improvement in people’s living 
standards and the disorder of people’s diets 
and daily routines, the incidence of cancer 
keeps increasing yearly [1]. Cancer statistics in 
2018 showed that there were 18.1 million new 
cancer patients and 9.6 million deaths world-
wide, among which lung cancer (LC) patients 
ranked first in terms of both new cases (about 
11.6%) and deaths (about 18.4%). Such high 
morbidity and mortality rates are one of the 
urgent problems to be solved clinically [2-4]. 
However, some patients are diagnosed when 
they are in the disease’s advanced stages and 
have therefore missed the optimal time for an 
operation when they are admitted to the hospi-
tal, because the onset of LC is relatively insidi-
ous, the clinical manifestations of the disease 
are not obvious at the initial stage, and the 
good clinical diagnostic indicators for this dis-

ease are still lacking [5, 6]. Moreover, the long 
treatment course of advanced LC and the fore-
seeable unfavorable outcomes aggravates the 
pressure on the patients and on the family’s 
economic burden to a certain extent [7, 8]. 
Hence, it is of paramount importance to find a 
diagnostic index with high specificity and sensi-
tivity to solve this conundrum.

microRNA (miR), a non-coding short-chain RNA 
about 22nt in length, has become a hot 
research topic in recent years [9, 10]. It can 
inhibit target gene translation and transcrip- 
tion by targeting the untranslated region at the 
3’ end of the downstream target gene mRNA, 
thus altering target gene expression [11]. 
Previously, it was shown that miRs are closely 
associated with tumorigenesis and progres-
sion, especially in LC [12, 13]. Multiple pub-
lished studies have shown that miRs, with dif-
ferential expressions in LC, are promising diag-
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nostic and prognostic markers of LC [14, 15]. 
Of these, miR-1269, located on the human 
4q13.2 chromosome, has been indicated in 
early studies to show a high expression in LC, 
and it can inhibit the proliferation and metasta-
sis of LC cells by modulating tp53 and cas-
pase-9 [16]. Also, there is evidence showing 
that miRs are feasible diagnostic and prognos-
tic markers for tumors [17], but the significan- 
ce of miR-1269 in the diagnosis and prognosis 
of LC remains unclear at the present stage.

In view of this, this paper mainly explores the 
diagnostic and prognostic significance of miR-
1269 in LC, hoping to provide potential diag-
nostic and prognostic indicators for LC. 

Methods and materials

Clinical data

Eighty-four LC patients (the lung cancer group) 
admitted to the Guangrao County People’s 
Hospital between January 2013 and April  
2014 were recruited as the research cohort, 
and concurrently, 50 patients with benign pul-
monary disease (BPD) were recruited as the 
benign lesion group, and 50 healthy check-up 
patients were recruited the control group. The 
three groups were comparable in terms of  
age and sex (P > 0.05, Table 1). Tumor tissues 
were collected intraoperatively, transported in 
liquid nitrogen, and stored at -80°C. This study 
was approved by the ethics committee of 
Guangdong County people’s Hospital, and all 
the subjects or their immediate family mem-
bers signed the informed consent forms.

Inclusion and exclusion criteria

Inclusion criteria: Some of the collected sam-
ples were sent to the Department of Pathology 
of Guangrao County People’s Hospital, where 
they were diagnosed with non-small cell lung 
cancer (NSCLC) by two senior pathologists. All 

the patients had not received any anti-tumor 
therapy before their diagnoses. This study was 
approved by the hospital Medical Ethics 
Committee, and it was conducted in line with 
the Declaration of Helsinki [18].

Exclusion criteria: Patients with other tumors, 
patients who were uncooperative with the fol-
low-up, patients with incomplete clinical data, 
and patients with a life expectancy of less than 
3 months.

qRT-PCR detection

The peripheral blood from all the samples was 
collected and centrifuged at 3000 rpm for 10 
min after standing for 30 min for the serum  
collection. Then the total RNA was extracted 
from the patient’s serum using EasyPure  
miRNA Kits (TransGen Biotech, Beijing, China), 
and its purity, concentration, and integrity were 
determined. cDNA was obtained by reverse 
transcription using the TransScript Green 
miRNA Two-Step QRT-PCR SuperMix Kit 
(TransGen Biotech, Beijing, China), and then 
amplified using the ABI 7500 PCR instrument 
(ABI, USA). The reaction system and conditions 
were prepared and carried out following the 
kits’ instructions. Each sample was provided 
with 3 duplicate wells, and the experiment was 
run in triplicate. In this experiment, U6 was 
used as the internal reference for the data 
analysis using the 2-ΔΔCT [19].

Follow-up

All the patients underwent telephone and out-
patient reexaminations and were followed-up 
for 5 years to record their survival. The patients 
were followed up every 3 months in the first 
year and then every 6 months.

Database validation

We logged in to starBase (http://starbase.sysu.
edu.cn/) [20] to analyze the miR-1269 expres-

Table 1. Comparison of the clinical data

Variables Lung cancer group 
(n=84)

Benign lesion group 
(n=50)

Control group 
(n=50) P value

Gender Male (n=109) 50 28 31 0.828
Female (n=75) 34 22 19

Age (years old) ≥ 60 (n=) 55 30 35 0.575
< 60 (n=) 29 20 15

BMI (kg/m2) 22.45±1.84 22.84±2.56 23.22±2.12 0.127
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Figure 1. miR-1269 expression in LC. A. starBase online analysis of the miR-1269 
expression in lung adenocarcinoma and lung squamous cell carcinoma in the TCGA 
database. B. qRT-PCR quantification of the miR-1269 expression in LC. C. miR-1269 
expressions in LC patients in the high- and low-expression groups. ***P < 0.001.
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sions in lung adenocarcinoma (LAC) and lung 
squamous cell carcinoma (LSCC) in the TCGA 
data, and we downloaded the histogram file for 
display.

Statistical analyses

In this study, the SPSS 20.0 software package 
was utilized for the Cox regression analysis, 
and the GraphPad 7 software package was 
used for the T, Chi-square, and Kaplan-Meier 
(K-M) tests. The inter-group comparisons were 
performed using independent sample t tests, 
(represented by T), the multi-group compari-
sons using one-way ANOVA (denoted by F),  
and the post-hoc pairwise comparisons using 
LSD-t tests. The diagnostic value of miR-1269 
in LC was drawn using receiver operating char-
acteristic (ROC) curves, the 3-year survival of 
patients was plotted using K-M survival curves 
and analyzed using log-rank tests. Multivariate 
Cox regression analyses were employed to ana-
lyze the independent risk factors influencing 
the patient prognoses. The level of significance 
was taken as P < 0.05.

Results

miR-1269 is increased in the serum of LC pa-
tients

To determine the miR-1269 expression in LC, 
we first used the starBase online website to 
analyze its expression profiles in LAC and LSCC 
in the TCGA database. The results indicated 

that miR-1269 is elevated in both LAC and 
LSCC, and it was higher than it was in the con-
trols (P < 0.001, Figure 1A). Further, we utiliz- 
ed qRT-PCR to verify the expressions of miR-
1269 in LC. miR-1269 was shown to be observ-
ably elevated in the lung cancer group as com-
pared to the control group and the benign 
lesion group (P < 0.001), but there were no sig-
nificant differences between the latter two 
groups (P > 0.05, Figure 1B). Furthermore, the 
LC patients were further subdivided high- and 
low-expression groups on the basis of the 
median miR-1269 value (Figure 1C), so as to 
analyze the correlations of miR-1269 with the 
patient clinical data. The results identified a 
notably increased incidence of advanced tumor 
stages (III-IV) and LNM in the patients in the 
high expression group (P < 0.01, Table 2).

Diagnostic value of miR-1269 in LC

We have determined the expression of miR-
1269 in LC through the above studies. To fur-
ther analyze its diagnostic value in LC, we 
included additional indicators of clinical data 
that showed differences with miR-1269. Our 
qRT-PCR analysis revealed that miR-1269  
presents with lower levels in patients in stages 
I-II than in patients in stages III-IV (P < 0.01, 
Figure 2A), and higher levels in patients with 
lymph node metastases than in those without 
(P < 0.01, Figure 2B). Then, we drew the ROC 
curves based on the factors with differences, 
and through our analysis, we found that miR-
1269 has a diagnostic value in LC (Figure 2C), 

Table 2. The relationship between miR-1269 and the clinical data of the LC patients

Variables 
Relative expression of miR-1269

P valueLow expression 
group (n=42)

High expression 
group (n=42)

Gender Male (n=50) 22 28 0.182
Female (n=34) 20 14

Age (years old) ≥ 60 (n=55) 29 26 0.491
< 60 (n=29) 13 16

Tumor size (cm) ≥ 3 (n=48) 22 26 0.378
< 3 (n=36) 20 16

Pathological type Lung squamous cell carcinoma (n=42) 20 22 0.663
Lung adenocarcinoma (n=42) 22 20

Neoplasm staging I-II (n=41) 27 14 0.005
III-IV (n=43) 15 28

Lymph node metastases Yes (n=31) 9 22 0.003
No (n=53) 33 20
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in neoplasm staging (Figure 2D), and in LNM 
(Figure 2E; Table 3).

Patients with high miR-1269 expression have 
unfavorable prognoses

At the end of the study, we analyzed the correla-
tion of miR-1269 with the prognoses of the LC 
patients. After 3 years of follow-up, we found 
that the 5-year survival rate of the patients with 
high miR-1269 expressions had decreased sig-
nificantly (Figure 3). A Cox regression analysis 

showed that miR-1269, neoplasm staging,  
and LNM were the prognostic factors for LC 
patients, while a multivariate analysis found 
that miR-1269 and LNM were independent 
prognostic factors for LC patients (Table 4).

Discussion

LC is currently the malignancy with the highest 
morbidity and mortality across the globe. 
Therefore, effective diagnostic schemes and 
viable prognostic indicators are vital in the 
treatment process [21]. In this paper, we con-
firmed increased miR-1269 levels in LC through 
our experiments, and patients with high miR-
1269 expressions had unfavorable outcomes. 
Apart from that, miR-1269 can be a potential 
diagnostic index for LC, neoplasm staging, and 
LNM.

miR, a hot research topic in various disciplines, 
has been constantly improved by the clarifica-
tion of its mechanism and functions [22]. Early 
studies showed that abnormally expressed 
miRs can activate the expression of oncogenes 
and inhibit the expression of tumor suppressor 
genes to create an imbalance in the cells of the 
affected organism, which ultimately leads to 

Figure 2. Diagnostic value of miR-
1269 in LC. A, B. qRT-PCR quantifi-
cation of the clinical stages and the 
relative expressions of miR-1269 in 
patients with lymph node metastasis. 
C-E. An ROC curve analysis of miR-
1269 in the diagnosis of LC, the clini-
cal staging, and the lymph node me-
tastasis. **P < 0.01, ***P < 0.001.

Table 3. ROC parameters
Variables AUC 95% CI P value Specificity Sensitivity Youden index Cut off
LC 0.906 0.856-0.956 < 0.001 83.33% 86.00% 69.33% < 1.152
Neoplasm staging 0.832 0.745-0.918 < 0.001 97.56% 62.79% 60.35% > 1.324
Lymph node metastases 0.694 0.570-0.818 0.003 58.06% 81.13% 39.19% < 1.324

Figure 3. An analysis of the miR-1269 expressions 
and a 5-year survival analysis of LC patients.
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cancer [22-24], suggesting that miRs can be 
feasible diagnostic markers for tumors. 
Compared with tumor tissues, peripheral blood 
collection is non-invasive, which reduces the 
harm to patients and facilitates the collection. 
Guo et al. [25] showed that the serum expres-
sions of miR-1915-3p and miR-455-3p in 
breast cancer patients can function as bio-
markers to determine breast cancer.

As a recently discovered miR, miR-1269 is 
mainly expressed in liver cancer [26] and gas-
tric cancer [27]. In this study, we first found 
through a database analysis that miR-1269 is 
increased in LAC and LSCC. Furthermore, qRT-
PCR verified that serum miR-1269 was higher 
in the LC patients than in the BPD patients  
and controls, showing an upward trend, which 
is consistent with the results of the database 
searching and with Bao et al. [16]. Moreover, 
the patients were subdivided into high- and low 
expression groups according to their median 
miR-1269 expressions to observe the correla-
tion of miR-1269 with the patient clinical data. 
We found that the patients with high miR-1269 
expressions had advanced tumor stages and 
an increased probability of LNM, which agrees 
with the results of Bao et al. and which was 
mutually verified. However, their research did 
not deeply analyze the clinical diagnostic and 
prognostic roles of miR-1269. But here, we fur-
ther analyzed its diagnostic and prognostic sig-
nificance in LC. Through ROC curves, we found 
that the area under the curve of miR-1269 in 
diagnosing LC and healthy controls was > 0.9, 
implying that miR-1269 is a viable diagnostic 
index for LC. What’s more, factors (neoplasm 
staging and LNM) with differences in their clini-
cal baseline data were selected for further 
comparisons. It was found that miR-1269 is 
highly expressed in patients with advanced 
tumor stages and LNM, and our ROC analysis 

also demonstrated that miR-1269 possesses a 
certain value in diagnosing advanced tumor 
stages and LNM. However, miR-1269 is not 
ideal for distinguishing LNM and LC.

At the end of the study, we analyzed the prog-
nostic value of miR-1269 in LC. After the follow-
up, we found that the 5-year survival rate of 
patients with high miR-1269 expressions was 
significantly lower than the 5-year survival rate 
of patients with low expressions. Through a Cox 
regression analysis, miR-1269 was identified to 
be an independent prognostic factor for LC. 
Through these experiments, we can confirm 
that miR-1269 enjoys a high clinical value in LC.

However, there are still some limitations to this 
paper. First, further clinical trials are warranted 
to determine whether miR-quantification can 
be widely used in clinical practice. Second, the 
mechanism of miR-1269 in LC needs to be fur-
ther clarified. Third, long-chain non-coding RNA 
(lncRNA) has been shown to be able to sponge 
miR [28], so whether miR-1269 can be regulat-
ed by lncRNA needs to be confirmed by further 
studies. Finally, the number and types of sam-
ples collected in this study were small and  
narrow. Recently, accumulating evidence has 
found that various samples, such as alveolar 
lavage fluid [29] and exosomes [30], have a 
high clinical value in the diagnosis of LC. 
Therefore, we hope to collect more clinical  
samples, carry out further clinical experiments 
and conduct bioinformatics analyses in our 
future research, so as to improve our research 
conclusions.

Taken together, miR-1269, with its high expres-
sion profiles in LC, indicates an unfavorable 
prognosis in patients, so it is expected to be a 
viable diagnostic and prognostic indicator of 
LC.

Table 4. Cox regression analysis

Variables
Univariate Multivariate

P value HR 
value 95% CI P value HR 

value 95% CI

Gender (male VS female) 0.255 0.754 0.463-1.226

Age (≥ 60 VS < 60) 0.450 0.822 0.494-1.367

Tumor size (≥ 3 VS < 3) 0.861 0.958 0.592-1.551

Pathological type (lung adenocarcinoma VS lung squamous cell carcinoma) 0.376 0.806 0.499-1.300

Neoplasm staging (I-II VS III-IV) 0.009 1.918 1.176-3.126 0.137 1.485 0.882-2.500

Lymph node metastases (metastasis VS no metastasis) 0.003 0.476 0.291-0.778 0.009 0.514 0.312-0.846

miR-1269 (high expression VS low expression) 0.006 1.973 1.216-3.202 0.015 1.835 1.123-3.000



A high expression of miR-1269 in lung cancer

3276 Am J Transl Res 2021;13(4):3270-3277

Disclosure of conflict of interest

None.

Address correspondence to: Jinghong Le, The First 
Department of General Thoracic Surgery, Guangrao 
County People’s Hospital, 180 Huayuan Road, 
Guangrao 257300, Shandong Province, China. Tel: 
+86-15505461826; E-mail: Lejinghong525@163.
com

References

[1] Torre LA, Siegel RL and Jemal A. Lung cancer 
statistics. Adv Exp Med Biol 2016; 893: 1-19.

[2] Bray F, Ferlay J, Soerjomataram I, Siegel RL, 
Torre LA and Jemal A. Global cancer statistics 
2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin 2018; 68: 394-
424.

[3] Nanavaty P, Alvarez MS and Alberts WM. Lung 
cancer screening: advantages, controversies, 
and applications. Cancer Control 2014; 21: 
9-14.

[4] Iqbal MA, Arora S, Prakasam G, Calin GA and 
Syed MA. MicroRNA in lung cancer: role, mech-
anisms, pathways and therapeutic relevance. 
Mol Aspects Med 2019; 70: 3-20. 

[5] Nasim F, Sabath BF and Eapen GA. Lung can-
cer. Med Clin North Am 2019; 103: 463-473.

[6] Huang H, Shi Y, Huang J, Wang X, Zhang R and 
Chen H. Circulating tumor cells as a potential 
biomarker in diagnosis of lung cancer: a sys-
tematic review and meta-analysis. Clin Respir J 
2018; 12: 639-645.

[7] Clausen MM and Langer SW. Improving the 
prognosis for lung cancer patients. Acta Oncol 
2019; 58: 1077-1078.

[8] Woodard GA, Jones KD and Jablons DM. Lung 
cancer staging and prognosis. Cancer Treat 
Res 2016; 170: 47-75.

[9] Lu TX and Rothenberg ME. MicroRNA. J Allergy 
Clin Immunol 2018; 141: 1202-1207.

[10] Gebert LFR and MacRae IJ. Regulation of mi-
croRNA function in animals. Nat Rev Mol Cell 
Biol 2019; 20: 21-37.

[11] Mirzaei H, Momeni F, Saadatpour L, Sahebkar 
A, Goodarzi M, Masoudifar A, Kouhpayeh S, 
Salehi H, Mirzaei HR and Jaafari MR. MicroR-
NA: relevance to stroke diagnosis, prognosis, 
and therapy. J Cell Physiol 2018; 233: 856-
865.

[12] Peng Y, Shen X, Jiang H, Chen Z, Wu J, Zhu Y, 
Zhou Y and Li J. miR-188-5p suppresses gas-
tric cancer cell proliferation and invasion via 
targeting ZFP91. Oncol Res 2018; 27: 65-71.

[13] Wang Y, Li J, Kuang D, Wang X, Zhu Y, Xu S, 
Chen Y, Cheng H, Zhao Q, Duan Y and Wang G. 

miR-148b-3p functions as a tumor suppressor 
in GISTs by directly targeting KIT. Cell Commun 
Signal 2018; 16: 16.

[14] Shao C, Yang F, Qin Z, Jing X, Shu Y and Shen 
H. The value of miR-155 as a biomarker for the 
diagnosis and prognosis of lung cancer: a sys-
tematic review with meta-analysis. BMC Can-
cer 2019; 19: 1103.

[15] Pan J, Zhou C, Zhao X, He J, Tian H, Shen W, 
Han Y, Chen J, Fang S, Meng X, Jin X and Gong 
Z. A two-miRNA signature (miR-33a-5p and 
miR-128-3p) in whole blood as potential bio-
marker for early diagnosis of lung cancer. Sci 
Rep 2018; 8: 16699.

[16] Bao M, Song Y, Xia J, Li P, Liu Q and Wan Z. 
miR-1269 promotes cell survival and prolifera-
tion by targeting tp53 and caspase-9 in lung 
cancer. Onco Targets Ther 2018; 11: 1721-
1732.

[17] Moya L, Meijer J, Schubert S, Matin F and Ba-
tra J. Assessment of miR-98-5p, miR-152-3p, 
miR-326 and miR-4289 expression as bio-
marker for prostate cancer diagnosis. Int J Mol 
Sci 2019; 20: 1154.

[18] Issue information-declaration of Helsinki. J 
Bone Miner Res 2018; 33: BMi-BMii.

[19] Livak KJ and Schmittgen TD. Analysis of rela-
tive gene expression data using real-time 
quantitative PCR and the 2(-delta delta C(T)) 
method. Methods 2001; 25: 402-408.

[20] Li JH, Liu S, Zhou H, Qu LH and Yang JH. star-
Base v2.0: decoding miRNA-ceRNA, miRNA-
ncRNA and protein-RNA interaction networks 
from large-scale CLIP-Seq data. Nucleic Acids 
Res 2014; 42: D92-7.

[21] Duma N, Santana-Davila R and Molina JR. 
Non-small cell lung cancer: epidemiology, 
screening, diagnosis, and treatment. Mayo 
Clin Proc 2019; 94: 1623-1640.

[22] Iorio MV and Croce CM. MicroRNA dysregula-
tion in cancer: diagnostics, monitoring and 
therapeutics. A comprehensive review. EMBO 
Mol Med 2012; 4: 143-159.

[23] Rupaimoole R and Slack FJ. MicroRNA thera-
peutics: towards a new era for the manage-
ment of cancer and other diseases. Nat Rev 
Drug Discov 2017; 16: 203-222.

[24] Acunzo M, Romano G, Wernicke D and Croce 
CM. MicroRNA and cancer--a brief overview. 
Adv Biol Regul 2015; 57: 1-9.

[25] Guo J, Liu C, Wang W, Liu Y, He H, Chen C, 
Xiang R and Luo Y. Identification of serum miR-
1915-3p and miR-455-3p as biomarkers for 
breast cancer. PLoS One 2018; 13: e0200716.

[26] Xiong G, Wang Y, Ding Q and Yang L. Hsa-
mir-1269 genetic variant contributes to hepa-
tocellular carcinoma susceptibility through af-
fecting SOX6. Am J Transl Res 2015; 7: 
2091-2098.

mailto:Lejinghong525@163.com
mailto:Lejinghong525@163.com


A high expression of miR-1269 in lung cancer

3277 Am J Transl Res 2021;13(4):3270-3277

[27] Liu WL, Wang HX, Shi CX, Shi FY, Zhao LY, Zhao 
W and Wang GH. MicroRNA-1269 promotes 
cell proliferation via the AKT signaling pathway 
by targeting RASSF9 in human gastric cancer. 
Cancer Cell Int 2019; 19: 308.

[28] Zhang Y, Xu Y, Feng L, Li F, Sun Z, Wu T, Shi X, 
Li J and Li X. Comprehensive characterization 
of lncRNA-mRNA related ceRNA network 
across 12 major cancers. Oncotarget 2016; 7: 
64148-64167.

[29] Bibaki E, Tsitoura E, Vasarmidi E, Margarito-
poulos G, Trachalaki A, Koutoulaki C, Georgop-
oulou T, Spandidos DA, Tzanakis N and Anto-
niou KM. miR-185 and miR-29a are similarly 
expressed in the bronchoalveolar lavage cells 
in IPF and lung cancer but common targets 
DNMT1 and COL1A1 show disease specific 
patterns. Mol Med Rep 2018; 17: 7105-7112.

[30] Kim JE, Eom JS, Kim WY, Jo EJ, Mok J, Lee K, 
Kim KU, Park HK, Lee MK and Kim MH. Diag-
nostic value of microRNAs derived from exo-
somes in bronchoalveolar lavage fluid of early-
stage lung adenocarcinoma: a pilot study. 
Thorac Cancer 2018; 9: 911-915.


