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Background: Lung adenocarcinoma (LUAD) is still one of the major causes of cancer-related mortality 
across the globe. Therefore, there is a dire need to identify early specific and sensitive biomarkers or drug 
targets of LUAD for developing improved diagnosis and clinical management. We aimed to investigate the 
role of methyltransferase-like 7B (METTL7B) on LUAD tumor development and progression in this study.
Methods: METTL7B’s expression was confirmed in two independent clinical cohort samples, including 
LUAD tissues microarray (TMA) via immunohistochemistry (IHC) and serum samples via enzyme-linked 
immunosorbent assay (ELISA). The correlation between METTL7B expression with clinicopathological 
features and overall survival rate in LUAD patients was then further analyzed. Meanwhile, the messenger 
ribonucleic acid (mRNA) and protein levels of METTL7B were verified in cell lines and in vitro experiments, 
including cell proliferation assay, and migration. Invasion assays were conducted to explore the effects of 
METTL7B on LUAD by silencing the protein expression. 
Results: METTL7B was remarkably overexpressed in clinical LUAD tumor tissues and serum compared 
to the normal control group and in LUAD cell lines. The expression level of METTL7B was significantly 
correlated with tumor size, advanced tumor node and metastases (TNM) stages, and lymph node metastasis. 
The Kaplan-Meier survival curves proved that high METTL7B expression was significantly associated with 
a reduced survival rate in LUAD patients (P<0.05), and univariate analysis showed that high METTL7B 
expression was significantly associated with poor overall survival [hazard ratio (HR) =2.220, 95% confidence 
interval (CI): 1.211–4.086; P=0.010]. In vitro assays showed that METTL7B overexpression augmented cell 
proliferation, migration, and the invasion in LUAD. 
Conclusions: METTL7B was overexpressed in LUAD and significantly associated with the poor 
progression, showing that METTL7B may serve as a potential novel biomarker for the diagnosis and 
prognosis of LUAD. Moreover, METTL7B plays a role in promoting tumor proliferation, migration, and 
invasion in LUAD.
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Introduction

Lung cancer is a significant cause of cancer-related 
mortalities over the world (1). Statistical data show annual 
2.1 million new lung cancer cases and 1.8 million deaths 
worldwide, corresponding to approximately 1 in 5 (18.4%) 
cancer deaths (2). The most common histological subtype 
of lung cancers is lung adenocarcinoma (LUAD), consisting 
of 40% of all lung cancers (3-7). Even though survival rate 
is improving in 60% of LUAD patients with targetable gene 
alterations, still the mortality is high because of a delayed 
identification time, the progress of cancer to advanced 
stages with widespread metastasis, and poor drug outcomes 
(1,8,9). The overall 5-year survival rate for LUAD is less 
than 20% owing to untimely diagnosis (10-13). Regardless 
of many improvements and accomplishments in the basic 
research concerning LUAD, the underlying molecular 
mechanisms have not been fully elaborated. The lack of 
specific and sensitive biomarkers that can prove significant 
in its early diagnosis still is undiscovered. Therefore, it is 
essential to find novel biomarkers that can detect cancer in 
its initial stages. 

Methyltransferase-like 7B (METTL7B) is also known 
as Associated with Lipid Droplet Protein 1 (ALDI). Its 
gene is found on chromosome 12 with a molecular mass of 
27.775 kDa. This protein has not been studied thoroughly; 
therefore, its function remains unknown. Studies have 
suggested a significant role of METTL7B in tumorigenesis 
in breast and thyroid cancer (14,15). Ye and colleagues 
have reported, the upregulation of METTL7B in papillary 
thyroid cancer (PTC), and its role in promoting invasion 
and migration of cancer via epithelial-mesenchymal 
transition (EMT) (16). 

METTL7B correlation with some other diseases 
have been reported, such as severe preeclampsia (17), 
non-alcoholic steatohepatitis lipid metabolism (18), and 
infections (19). However, whether METTL7B plays a 
role in lung cancer has been studied rarely. In the current 
study, we found that METTL7B was upregulated in LUAD 
from two dependent cohorts, in surgically resected tissues, 
and serum samples, suggesting that METTL7B could 
be a potential biomarker for LUAD. Moreover, further 
exploration showed that METTL7B has a significant effect 
on cell proliferation, migration, and invasion of LUAD.

We present the following article in accordance with 
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-4574).

Methods

Human tissue microarray 

Tissue microarrays of LUAD (HLugA180Su07, Outdo 
Biotech, Shanghai, China) consisted of surgically resected 96 
LUAD tissue and 77 matched adjacent non-diseases tissue 
specimens. The median age was 60.1 years, the range was 
25–84 years, and 40 were females from the two tissue array 
blocks and were retrieved between September 2004 and 
June 2009. 7th edition International Union Against Cancer/
American Joint Committee on Cancer TNM classification 
was used to diagnose and stage all the cases. Those patients 
were followed-up between 36- and 96-month post-surgery.

Immunohistochemistry (IHC)

IHC was done to examine METTL7B’s expression in 
tissue samples. The tissue sections were deparaffinized, 
rehydrated, and then incubated with 3% hydrogen peroxide 
(H2O2) in methanol. Antigen retrieval was conducted 
by using ethylene-diamine-tetraacetic acid (EDTA) 
buffer. The tissue sections were blocked with 5% bovine 
serum (BSA) and then probed with anti-METTL7B 
(1:50, Protientech Wuhan, China, #17001-1-AP) at 4 ℃ 
overnight. Biotinylated secondary antibodies were added to 
the tissue sections, detected by the Streptavidin-Peroxidase 
IHC assay kit and diaminobenzidine (DAB) (ZSGB-bio, 
Beijing, China). Two independent pathologists evaluated 
the immunostaining in a blinded fashion and scored, 
corresponding to staining intensity and the percentage of 
stained cells. Staining intensity score was given as negative 
staining: 0 point; weak staining: 1 point; moderate staining: 
2 points; and strong staining: 3 points. Percentage of stained 
cells was quantified as cells 1: ≤25%; 2: 26–50%; 3: 51–75%; 
and 4: ≥75%. The immunoreactivity score was calculated by 
multiplying the staining intensity score and the percentage 
of positive cells. According to the immunoreactivity score of 
METTL7B, the sample was graded into high expression (a 
score of ≥4) or low expression (<4). The positive control of 
METTL7B expression was set up, referring to lung cancer 
from the website (Http://www.proteinatlas.org).

Serum samples

Serum samples were collected from 37 females and 28 males, 
the median age was 57 years and the age range was 24– 
83 years. Serum samples were harvested following a standard 
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operating procedure. In brief, peripheral blood (2 mL each 
subject) was collected in a serum separator tube (SST) 
and allowed to clot for 30 minutes before centrifugation 
for 15 minutes at 1,000 g/minutes. Immediately after 
centrifugation, serum was transferred to clean polypropylene 
tubes and stored at −80 ℃. Written informed consent was 
retrieved from all participants. All procedures performed in 
this study involving human participants were in accordance 
with the Declaration of Helsinki (as revised in 2013). This 
study was approved by the Ethics Review Committee of the 
Second Hospital of Dalian Medical University. Reference 
number for approval was 2019046.

Enzyme-linked immunosorbent assay (ELISA)

Sandwich ELISA method was used to measure the 
METTL7B levels in the cell culture supernatant and 
clinical serum samples using the kits from Omnimabs 
(Omnimabs, California, United States of America (USA). 
ELISA Assay kit used purified antibody immobilized onto 
the surface of the microtiter well plates. The samples, 
including standards, were added into antibody-coated 
microtiter wells via the pipette. Following the incubation 
and washing of the wells, biotinylated antibody and 
combined Streptavidin- horseradish peroxidase (HRP) were 
added and again incubated. A complex is formed between 
Antibody-Antigen-Enzyme linked Antibody. After another 
washing step, the tetramethylbenzidine (TMB) substrate 
solution is added to the well plates. Ammonium sulfate 
(NH4)2SO4 was used to stop the reaction and colorimetric 
change observed. The color change was read at 450 nm on 
a microplate reader. The optical density (OD) values were 
directly proportional to Protein concentration. A standard 
curve was used to calculate protein concentrations.

Cell culture

Human LUAD cell lines H1299, H1975, A549, H827, 
PC9 and SPCA1, and the normal human lung epithelial 
cell BEAS2B, were retrieved from the Chinese Academy 
of Medical Sciences (Beijing, China). All cell lines were 
routinely cultured in the Roswell Park Memorial Institute 
(RPMI 1640) medium, holding 10% fetal bovine serum 
(FBS) at 37 ℃, holding 5% carbon dioxide (CO2).

Quantitative-polymerase chain reaction (q-PCR)

Total Ribonucleic acid (RNA) was extracted using the 

Trizol® reagent (Transgen biotech, Beijing, China) and 
quantitated at OD260 nm. Total RNA (1.0 μg) was treated 
with RNase-free DNase I and reverse-transcribed into 
complementary deoxyribonucleic acid (cDNA) using random 
primers and Superscript II® retrotranscriptase (Invitrogen, 
California, USA). The resulting cDNAs were mixed with 
the synergy brands, Inc (SYBR) polymerase chain reaction 
(PCR) master mix (Applied Biosystems, Waltham, USA) 
and run on the StepOnePlus Applied Biosystems Realtime 
PCR machine. One cycle of a denaturing step (3 minutes 
at 95 ℃) was applied, which was followed by 40 cycles of 
amplification (12 s at 95 ℃, the 30 s at 62 ℃ and 30 s at 
72 ℃), with fluorescence measured during the extension. 
Primers used in this study are as follows:

GAPDH: 5'-CATGAGAAGTATGACAACAGCCT-3' 
(forward);

5'-AGTCCTTCCACGATACCAAAGT-3' (reverse);
METTL7B: 5'-CCAGATAAAGGGGCTTACAGGAG-3' 

(forward); 
5'-TCAGCCATGCTCTTTGTCAGG-3' (reverse).

Western blot 

Western blot procedure was performed, supporting 
t h e  s t a n d a r d  p r o t o c o l .  C e l l s  w e r e  l y s e d  w i t h 
radioimmunoprecipitation assay (RIPA) buffer (Sigma, 
Saint  Louis ,  USA) along with protease inhibitor 
phenylmethylsulfonyl fluoride (PMSF) (Sigma, Saint Louis, 
USA) and centrifuged to extract the protein. We used the 
bicinchoninic acid assay (BCA) protein kit (Thermo Fisher 
Scientific Inc., Waltham, USA) to measure the concentration 
of protein. Extracted protein was subjected to 10% sodium 
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE) and transferred to nitrocellulose membranes 
(Millipore, Billerica, USA). To block the membrane, a 
5% defatted milk solution in 0.05% Tris-buffered saline/
Tween-20 (TBST) was used and then incubated with anti-
METTL7B rabbit polyclonal antibody (1:500; Proteintech, 
Wuhan, China, #17001-1-AP) at 4 ℃ overnight. The 
next morning membrane was washed with 0.05% TBST 
and incubated with secondary antibody conjugated with 
horseradish peroxidase (1:5,000; Proteintech, Wuhan, 
China).  The enhanced chemiluminescence (ECL) 
western blotting substrate was used to visualize the 
chemiluminescence of the blots (NCM Biotech, Suzhou, 
China). Image J software (National Institutes of Health, 
USA) was used to detect Protein expression. An anti-
GAPDH (Glyceraldehyde-3-phosphate dehydrogenase) 
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rabbit monoclonal antibody (1:2,000, Proteintech, USA) 
was used as the loading control. The tests were repeated 
thrice to decrease the variability.

Short hairpin ribonucleic acid (shRNA)transfection

The LV17 lentiviral vector (GenePharma, Suzhou, 
China) was used to construct METTL7B-targeting 
short hairpin ribonucleic acid (shRNA), and lentiviral 
particles expressing luciferase-enzyme infused shRNA 
were packaged in 293T cells. The sequences of shRNAs 
were 5'-GCGGAACCGGAGCCAACUUTT-3' (sh1) 
and 5'-GCAGGAGGUCCGGAGAGUATT-3' (sh2). 
Luciferase infused shRNA, which does not target any gene 
product, was used as a short hairpin negative control (shNC). 
A549 and H827 cells were transduced with lentivirus 
shRNA1, shRNA2, and shNC and treated with polybrene 
to precipitate stable knockdown of METTL7B. The 
Western blot method measured the silencing effect of the 
METTL7B gene.

Cell proliferation assay

The cell proliferation was detected by cell counting kit-
8 (CCK-8) assay kit. Following the standard protocol, 
the transfected tumor cells (H827 3×103 cells/well; A549  
2×103 cells/well) and negative control (NC) cells were seeded 
into a flat bottomed 96-well plate. The plate was divided into 
four sections and incubated at 37 ℃ with 5% CO2. CCK-
8 reagent (APExBIO, Houston, Texas, USA) was added to 
the wells of each section and then incubated for 2 hours. 
The absorbance was recorded at 450 nm. This process was 
repeated at these time-points 0, 24, 48, and 72 hours. 

Wound closure assay 

For the Wound closure assay, cells were cultured in 6-well 
plates. After the cells reached a 90% confluence, cells were 
subjected to serum starvation for all night. Cells were 
scratched with a 200 µL pipette tip and then cultured in a 
0.5% serum-containing medium. Images were recorded at 
0 and 24 hours post wound initiation with the application of 
an inverted microscope.

Invasion assay 

The cell suspension holding (2.5×105 cells/well) in serum-
free media was seeded onto the Matrigel-coated Transwell 

chambers for the invasion assay. The Transwell chambers were 
placed into the 24-well plate (8-μm pore, Corning), holding 
20% FBS medium and cultured for 24 hours. A cotton 
swab was used to remove the non-invading cells present on 
the superior surface of the top chamber. The invading cells 
present on the bottom surface of the top chamber were fixed 
with 4% paraformaldehyde, stained with 2% crystal violet, 
imaged under a microscope (Leica, TCSSP5II, Wetzlar, 
Germany). The randomly selected invading cells were 
counted in five fields per insert in a blinded manner.

Statistical analysis 

The statistical analysis was performed using GraphPad 
Prism (version 8.0; GraphPad Software, San Diego, 
CA, USA). The Data was expressed as mean ± standard 
deviation. Student’s t-test, analysis of variance (ANOVA), 
or Chi-square test were applied to compare the data among 
different experimental groups. The survival curve was 
formulated and matched with the log-rank test using the 
Kaplan-Meier method. A P value of less than 0.05 was 
considered statistically significant.

Results

Overexpression of METTL7B in clinical LUAD and 
associated with poor prognosis

Tissue microarray (TMA) holding LUAD tumor samples 
(n=96) and matched adjacent non-tumor tissues (n=77) 
were utilized for IHC staining to determine METTL7B’s 
expression in clinical LUAD patients. IHC results showed 
that METTL7B staining was notably dominant in the 
cytoplasm of LUAD tissue, and METTL7B’s expression was 
significantly higher in LUAD tissues than in the matched 
non-tumor tissues (Figure 1A). Further quantitative analysis 
showed that almost 70.13% (54/77) of LUAD tissues 
expressed elevated levels of METTL7B compared with 7.79% 
(6/77) of adjacent non-tumor tissues (P<0.001) (Table 1). 

The clinicopathologic characteristics and prognostic 
information of TMA patients were collected to explore 
the association between METTL7B and outcomes of 
LUAD patients. Stratification analysis showed that 
higher METTL7B expression in LUAD was significantly 
correlated with sex (P=0.029), TNM stage (P=0.025), and 
Grade (P=0.035) (Table 2). Kaplan-Meier survival analysis 
showed that LUAD patients with higher expression of 
METTL7B had a significantly reduced survival rate (P<0.05) 
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Figure 1 Expression of METTL7B in LUAD tissues compared with adjacent normal tissues and its prognostic significance.  
(A) Overexpression of METTL7B in IHC and HE stained images of LUAD tissues compared with adjacent non-tumor tissues at scale 
bars, 20 mm, and 200 mm. And representative IHC images with different expression intensities of METTL7B and different percentages 
of METTL7B stained cells at 20 mm scale bar. (B) Kaplan-Meier survival analysis by the TMA database revealed that LUAD patients with 
higher expression of METTL7B had a significantly reduced survival rate (P<0.05). (C) ELISA showed that the average METTL7B level of 
the LUAD group (n=30) was significantly higher than the healthy control group. **, P<0.01. METTL7B, methyltransferase-like 7B; LUAD, 
lung adenocarcinoma; IHC, immunohistochemistry; HE, hematoxylin and eosin; TMA, tissue microarray; HG, healthy control group; n, 
number of samples.
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(Figure 1B). 
In the univariate analysis of the factors correlated with 

the overall survival of LUAD patients, high METTL7B 
expression was significantly associated with poor overall 
survival (HR =2.220, 95% CI: 1.211–4.086; P=0.010), 

along with the advanced TNM stages (HR =2.208, 95% 
CI: 1.614–3.020; P=0.000), positive lymph node metastasis 
(HR =3.179, 95% CI: 1.788–5.655; P=0.000) and tumor 
size (HR =1.637, 95% CI: 1.181–2.268; P=0.003) (Table 3). 
Therefore, the results suggest, METTL7B overexpression 

Table 1 Differential expression of METTL7B in cancerous and lung tissues

Tissue types n
METTL7B expression

Chi-square value P value
High (%) Low (%)

Lung carcinoma 77 54 23 62.911 0.000*

Lung tissues 77 6 71

*, P<0.05. METTL7B, methyltransferase-like 7B.

Table 2 Correlation between METTL7B expression and clinicopathological characteristics

Variables
METTL7B expression

Total χ2 P value
High Low

Age (year) 1.023 0.312

≤60 19 31 50

>60 13 33 46

T stage 0.596 0.440

T1/T2 24 44 68

T3/T4 7 19 26

Gender 4.762 0.029*

Female 9 33 42

Male 23 31 54

TNM stage 5.029 0.025*

I/II 22 28 50

III/IV 10 35 45

N stage 2.836 0.092

N0 18 24 42

N1/N2/N3 14 39 53

M stage 0.505 0.477

M0 32 63 95

M1 0 1 1

Grade 4.463 0.035*

I/II 16 46 62

III 16 18 34

*, P<0.05. METTL7B, methyltransferase-like 7B; T, size, and extent of the primary tumor; N, the involvement of regional lymph nodes; M, 
presence or absence of distant metastases; TNM, tumor node and metastasis.
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was associated with poor prognosis of patients in LUAD. 
Since METTL7B could be secreted to the extracellular 

region, we further determined the diagnostic value of serum 
METTL7B levels for LUAD. We collected serum samples 
from the other dependent cohort, which had the healthy 
control group (n=35) and the LUAD group (n=30). ELISA 
results showed that the average METTL7B level of the 
LUAD group was significantly higher than the healthy 
control group, confirming the diagnostic value of serum 
METTL7B levels in LUAD (Figure 1C). In conclusion, 
our findings confirm that METTL7B is overexpressed in 
clinical serum and tumor tissues of LUAD patients, being 
identified as a diagnostic serum marker for LUAD, and it is 
associated with poor prognosis.

Validation of METTL7B overexpression in LUAD cell lines

To fur ther  conf i rm our  f ind ings  o f  METTL7B 
overexpression, we performed qPCR and western blot to 
evaluate the METTL7B level at mRNA and protein level 
in cell lines. Six human LUAD cell lines (H1299, H1975, 
A549, H827, PC9, and SPCA1) and the normal human lung 
epithelial cell (BEAS2B), which acted as the control group 
were involved in the experiment. The results of qPCR 
and western blot assays were in accordance, revealing a 
significantly higher METTL7B level in all LUAD cell lines 
in comparison with the normal human lung epithelial cell 
(Figure 2A,B) 

The western blot revealed the upregulation of 
METTL7B in all LUAD cell lines when compared with the 
normal control lung cell line (Figure 2B). 

A549 and H827 cell lines showed high endogenous 
METTL7B expression in this group and, therefore, were 
selected for further study. In short, overexpression of 
METTL7B was often found in LUAD. 

Inhibition of METTL7B suppressed LUAD cell 
proliferation

The METTL7B gene was silenced by using lentivirus-
mediated two different short hairpin RNAs (shRNA1 
and shRNA2) in H827 and A549 cells, which showed 
high endogenous METTL7B expression to ratify further 
whether METTL7B gene silencing could inhibit cell 
proliferation. Western blotting and CCK-8 were performed 
respectively to evaluate the efficiency of knockdown and 
assess cell proliferation. Both shRNAs effectively knocked 
down METTL7B resulting in decreased expression in the 
LUAD cell lines, as shown in western blot (Figure 3A). With 
METTL7B’s depletion, cell proliferation was significantly 
decreased as compared to the control (Figure 3B).  
These findings show that METTL7B overexpression 
augmented cell proliferation in LUAD.

METTL7B promotes LUAD cell migration and invasion

To evaluate the effect of METTL7B on LUAD cell 
migration and invasion, we performed wound healing 
assay and invasion assay, respectively. Our results showed 
that METTL7B knockdown led to profound impairment 
in cell migration ability of A549 and H827 relative to the 
control (Figure 4A). In vitro invasion, assays showed that 

Table 3 Univariate analysis of the factors correlated with overall survival of lung adenocarcinoma patients

Variables in the equation
Univariate analysis

P value
HR 95% CI

METTL7B 2.220 1.211–4.068 0.010*

Gender 1.177 0.740–1.968 0.534

Grade 1.031 0.653–1.628 0.896

Age 1.024 0.999–1.048 0.056

T stage 1.637 1.181–2.268 0.003*

N stage 3.179 1.788–5.655 0.000*

M stage 1.198 0.165–8.674 0.858

TNM stage 2.208 1.614–3.020 0.000*

*, P<0.05. METTL7B, methyltransferase-like 7B; HR, hazard ratio; CI, confidence interval; T, size, and extent of the primary tumor; N, the 
involvement of regional lymph nodes; M, presence or absence of distant metastases; TNM, tumor node and metastasis.



Ali et al. METTL7B identification in lung adenocarcinoma

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2020;8(18):1130 | http://dx.doi.org/10.21037/atm-20-4574

Page 8 of 12

Figure 2 Expression of METTL7B in LUAD cell lines (A) qPCR showed significant overexpression of METTL7B mRNA in LUAD 
cell lines (H1299, H1975, A549, H827, PC9, and SPCA1) than in normal cell (BEAS2B). (B) Western blot showed the upregulation of 
METTL7B in all LUAD cell lines when compared with the normal control lung epithelial cell lines. METTL7B, methyltransferase-like 7B; 
LUAD, lung adenocarcinoma.

Figure 3 Effects of METTL7B silencing on LUAD cell proliferation. (A) Western blot shows both shRNAs effectively knocked down 
METTL7B resulting in decreased expression in the LUAD cell lines as compared to the control group. (B) Cell proliferation assay denotes 
cell proliferation was significantly decreased with METTL7B’s depletion compared to the control, CCK-8 was used to measure cell viability. 
METTL7B, methyltransferase-like 7B; LUAD, lung adenocarcinoma. **, P<0.01.
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Figure 4 Role of METTL7B in migration and invasion of LUAD in vitro (A) Wound healing assay showed that METTL7B knockdown 
led to profound impairment in cell migration ability of A549 and H827 relative to the control. (B) Invasion assays showed that METTL7B 
depletion resulted in conspicuous suppression of LUAD cell invasion capability. Scale bar, 20 μm. METTL7B, methyltransferase-like 7B; 
LUAD, lung adenocarcinoma. **, P<0.01; ***, P<0.001.
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METTL7B depletion resulted in conspicuous suppression 
of LUAD cell invasion capability (Figure 4B). Hence, our 
results showed the significance of METTL7B in LUAD 
cell migration and invasion.

Discussion

LUAD is considered to be the most frequent pathological 
subtype of Lung cancer in females and non-smokers (20-22).  
LUAD progression is a multistep process consisting of 
a premalignant lesion, carcinoma in situ followed by the 
invasive phenotype of LUAD (23). Owing to the high 
morbidity and mortality of LUAD, it is urgent to find new 
diagnostic methods and clinical management. 

METTL7B belongs to the methyltransferase-like 
proteins (METTL) family. METTL family consists of over 
twenty-seven members, but their functions have not yet been 
explored thoroughly (24-27). METTL7A is a closely related 
protein with METTL7B sharing 59% sequence identity and 
more widely studied than METTL7B. It is proved to play 
an essential role in hepatocellular carcinoma (HCC), thyroid 
cancer, LUAD, and breast cancer (14,28-30). Recently 
METTL7B has received much more attention. Originally, 
METTL7B was discovered as a Golgi-interrelated 
methyltransferase with unidentified functions (31). Initially, 
it was reported to be localized to the Golgi complex, but 
later on, it was detected localized to endoplasmic reticulum 
(ER) in Hela cells and lipid bodies in the liver (32). To our 
knowledge, METTL7B was associated with diseases such 
as severe preeclampsia, non-alcoholic steatohepatitis lipid 
metabolism, and infections (17-19). Increasing evidence 
defined the role of METTL7B in the progression of the 
malignant tumors including primary thyroid cancer (PTC), 
breast tumor and non-small cell lung cancer (NSCLC). In 
PTC, METTL7B was upregulated and facilitated thyroid 
cancer cell migration and invasion via promoting tumor 
growth factor beta-1 (TGF- β1) induced EMT (16). In 
breast cancer, RhoBTB (BTB stands for broad-complex, 
tramtrack, bric à brac) silencing led to the fragmentation 
of the Golgi complex because of decreased METTL7B 
expression, which enhanced the invasion of breast cancer 
cells (14). In lung cancer, a recent study demonstrated that 
METTL7B was overexpressed in NSCLC tumor tissues 
and promoted tumorigenesis by regulating cell cycle  
progression (33). However, the diagnostic value of 
METTL7B as a potential biomarker for lung cancer 
required further confirmation and the role of METTL7B 
in invasion and metastasis of lung cancer had not been 

explored. 
In our study, we determined METTL7B’s function as 

a potential oncogene in tumor development and LUAD’s 
progression. We showed that METTL7B was frequently 
upregulated in LUAD tissues compared to the matched 
normal control tissue samples with IHC staining and 
was associated with a reduced overall survival rate in 
LUAD patients. Also, IHC staining on tissue microarrays 
was significantly correlated with tumor size, advanced 
TNM stages, and lymph node metastasis, suggesting that 
overexpression of METTL7B in LUAD may promote the 
metastatic phenotype. Further, in vitro assays showed that 
METTL7B gene silencing produced apparent hindrance 
in malignant properties of LUAD cells, such as inhibition 
of tumor cell proliferation, invasion, and migration. 
Therefore, it is noteworthy that these findings suggested 
that METTL7B had significant involvement in LUAD 
progression. Besides, we also supplied the experimental 
evidence of METTL7B to serve as a potential serum 
diagnostic biomarker since METTL7B could be secreted 
in the extracellular region. The elevated levels of 
METTL7B in the clinical serum of LUAD patients were 
compared to healthy volunteers, providing an essential 
gateway to non-surgical detection methods rendering 
ease in clinical diagnosis. The findings that METTL7B 
may serve as a potential novel biomarker for the diagnosis 
and prognosis of LUAD as well as the important role 
of METTL7B in migration and invasion of LUAD are 
unique to our study. 

In short, METTL7B could act as a serum biomarker for 
LUAD diagnosis and a potentially useful therapeutic target 
in LUAD therapy since it was defined that METTL7B took 
part in the tumor progression.
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