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1. Introduction 
Lung cancer, the most common form of cancer, is the 

leading cause of cancer-related death [1]. Among them, 
NSCLC is the most common type of lung cancer, accoun-
ting for about 85% of the total [2]. NSCLC is a malignant 
tumor that seriously endangers health, with high morbidity 
and mortality. Despite the rapid development of medical 
technology, the overall efficacy of NSCLC is still unsatis-
factory [3]. Therefore, in-depth research on the molecular 
biological characteristics and pathogenesis of NSCLC is 
of great significance for new therapeutic targets [3].

Ferroptosis is a kind of programmed cell death mode 
different from apoptosis, necrosis and autophagy, which 
was found in recent years [4]. Its main mechanism is to 
catalyze the lipid peroxidation of highly expressed unsa-
turated fat acids in cells under the action of divalent iron 
or lipoxygenase, thus inducing cell death [5]. Ferroptosis 
is involved in the occurrence of various diseases, such as 
tumors, rheumatoid arthritis, neurodegenerative diseases, 
ischemia-reperfusion, and heart-related diseases [6]. Lung 

cancer is the most lethal malignant tumor in the world, and 
its treatment strategies are constantly being updated [7]. 
In recent years, an increasing number of research results 
have shown a close relationship between ferroptosis and 
NSCLC [8]. Some molecules that play important regula-
tory roles in the occurrence, development, and treatment 
of NSCLC (such as KRAS, TP53, EGFR, etc.) also play a 
role in the occurrence of ferroptosis [9]. In addition, ferrop-
tosis is closely related to chemotherapy, radiation therapy, 
and immunotherapy in NSCLC. Some preclinical studies 
have confirmed that ferroptosis can serve as a "catalyst", 
and the combination of the above treatment methods can 
significantly enhance the therapeutic effect [10, 11].

During the aerobic metabolism process of cells, a se-
ries of reactive oxygen species (ROS) are produced [12]. 
Excessive levels of ROS can cause damage to the cell and 
gene structure [12]. CREB can alleviate the toxic damage 
of ROS to cells by acting on the H2O2 enzyme, thereby 
maintaining mitochondrial activity under oxidative stress 
and promoting cell survival [13]. CREB silencing can lead 
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to an increase in cell apoptosis after oxidative stress [14]. 
The CREB treated with H2O2 can promote DNA repair 
[14]. They used cDNA microarray analysis to show that 
CREB can regulate the DNA repair involved in post-oxi-
dative damage and the expression of multiple genes rela-
ted to cell survival, to mediate cell proliferation and induce 
the formation of cell anti-apoptosis pattern formation [14].

In NSCLC, ZDHHC16 was found to be a dominant en-
zyme that relies on claudin 3 (CLDN3) for palmitoylation. 
Through palmitoylation, ZDHHC16 stabilizes the CLDN3 
protein and promotes the occurrence and development of 
cancer [15, 16]. Recent studies have found that ZDHHC16 
regulates the progression and metastasis of colorectal can-
cer, suggesting that interfering with ZDHHC16 may be a 
feasible method for treating advanced metastatic colorec-
tal cancer [17, 18].

It is reported that the expression of m6A methylation 
modification has been found to increase or decrease in 
various cancers, and its role in cancer is gradually being 
explored [19]. Currently, the study of m6A methylation 
during the growth and invasion of various tumors is one of 
the hotspots in tumor biology research [20]. Especially in 
the growth and invasion process of NSCLC, m6A methy-
lation plays a crucial role [21]. Abnormal expression of 
m6A-related proteins is associated with malignant proli-
feration, migration, invasion, metastasis, and drug resis-
tance in NSCLC [22]. The present work investigated the 
possible protective effect of ZDHHC16 in cell prolifera-
tion and metastasis of NSCLC and explored its possible 
mechanisms.

2. Materials and methods

2.1. Clinical samples
Patients with NSCLC (n = 24) were obtained from 

Affiliated Hospital of Shandong University of Traditional 
Chinese Medicine from August 2013 to August 2014. All 
the samples were obtained following patient consent and 
approval by the Ethics Committee of Affiliated Hospital 
of Shandong University of Traditional Chinese Medicine. 
Tissue samples were collected and saved at -80°C. Overall 
survival (OS) and disease-free survival (DFS) were execu-
ted and followed for 5 years.

2.2. Cell culture and transfection
Human lung fibroblasts CCD-19Lu, NSCLC (A549, 

NCL-H129, NCL-H3122 and NCL-H466 cell), HEK293T 
cells were cultured in RPMI 1640 medium (Gibco, Carls-
bad, CA, USA) supplemented with 10% fetal calf serum 
(FCS, Gibco, Carlsbad, CA, USA) in a humidified atmos-
phere of 5% CO2 at 37°C. Plasmids were transfected into 
NSCLC cells using Lipofectamine 2000. 

2.3. Quantitative PCR
The total RNA was extracted from serum and cell 

samples using a TRIZOL reagent (Life Technologies Inc.). 
qRT-PCR assays were performed using Light Cycler® 480 
SYBR Mix (Roche, Germany) using LightCycler® 480 
real-time PCR system. The expression levels of mRNA 
were normalized to the GAPDH expression using the 2–
ΔΔct method. 

2.4. Proliferation assay and EDU staining
After 48 h of transfection, a total of approximately 

2×103 cells/well was seeded in a 96-well plate. After cultu-
ring at the indicated time (0, 6, 12, 24 and 48 days), the 
cellular proliferation was detected using CellTiter-GloR 
Luminescent Cell Viability Assay (Promega, Madison, 
WI, U.S.A.) according to the manufacturer’s instructions. 
EdU (10 mM) was added to each well and cells were fixed 
with 4% formaldehyde for 30 min. After washing, EdU 
was detected with Click-iTR EdU Kit and images were 
visualized using a fluorescent microscope (Olympus). 

Glucose consumption, lactate production and ATP level 
measurement, Extracellular Acidification Rate (ECAR) 
and oxygen consumption rate (OCR). 

Glucose was determined by a glucose assay kit (Beyo-
time). Lactate levels were measured by Lactate Colorime-
tric/Fluorometric Assay Kit (Nanjing Jiancheng Bioen-
gineering Research Institute Co., Ltd.). ATP level was 
determined using the ATP Determination Kit (Beyotime). 
ECAR and OCR were determined using the Seahorse 
XFe96 analyzer and OCR (Seahorse Bioscience, Agilent). 
The stable transfected cells (1×104 cells/well) were see-
ded into 96-well XF cell culture microplates. After 24 
h, the medium was respectively replaced by an XF base 
medium (pH 7.4) containing glucose (10 mM), glutamine 
(1 mM), 2-DG (50 mM) and oligomycin (1 µM). Finally, 
the ECAR was detected using an XF96 analyzer (Seahorse 
Bioscience). For the OCR, cells were respectively treated 
with oligomycin (1 mM), carbonyl cyanide 4-(trifluoro-
methoxy) phenylhydrazone (FCCP) and antimycin A (2 
mM) and rotenone. The data of ECAR and OCR was mea-
sured normalized to total protein content (mpH/min). 

2.5. Western blot analysis
Total protein was extracted from cell samples using Ra-

dio‐Immunoprecipitation Assay (RIPA) and PMSF reagent 
(Beyotime, Beijing, China). Protein lysates were separated 
based on their molecular weight on SDS/PAGE gels and 
transferred onto a Polyvinylidene Fluoride (PVDF, Milli-
pore) membrane. The membranes were blocked with non-
fat-milk (5%) for 2 h at room temperature and incubated 
with ant-KLF13 antibody, anti- PPARγ antibody and anti-
β-actin antibody at 4°C overnight. Then first antibodies 
were removed and the TBST wash membrane using TBST. 
Membranes were incubated with the secondary antibody 
for 2 hours at room temperature. The bound antibodies 
were detected using enhanced chemiluminescence (ECL) 
with β-actin used as a control.

2.6. Immunofluorescence
Cells were fixed with 4% paraformaldehyde, permea-

bilized with 0.5% Triton X‐100 in PBS for 15 min at room 
temperature, and blocked with 5% BSA for 30 min at 37°C. 
Cells were treated with primary antibodies: ant-KLF13 an-
tibody, and anti-PPARγ antibody at 4°C overnight. Cells 
were then incubated with Cy3-conjugated goat anti-rabbit 
or goat anti-mouse IgG DyLight 488-conjugated secon-
dary antibodies for 2 h at 37°C. Nuclei were stained with 
DAPI and cells were observed under a fluorescent illumi-
nation microscope (Olympus IX71, Tokyo, Japan).

2.7. Statistical analysis
Data were analyzed with GraphPad 8.0 Software (La 

Jolla, CA, USA) and reported as the mean ±SD. The dif-
ferences between groups were analyzed using Student’s t-
test or two-way ANOVA with repeated measures followed 
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pression of ZDHHC16 mRNA level in NSCLC (Figure 
3A). ZDHHC16 up-regulation promoted cell growth and 
increased the number of EDU cells and the migration rate 
of NSCLC (Figure 3B-3D). Si-ZDHHC16 reduced ZD-
HHC16 mRNA expression level in NSCLC (Figure 3E). 
Down-regulation of ZDHHC16 reduced cell growth and 
inhibited the number of EDU cells and migration rate of 
NSCLC (Figure 3G-3H). Taken together, our data suggest 
that ZDHHC16 promoted cell growth of NSCLC.

3.4. ZDHHC16 gene promoted Warburg effect of NS-
CLC 

We further examined that the function of ZDHHC16 
affected the Warburg effect of cervical carcinoma. Over-
expression of ZDHHC16 promoted glucose consump-
tion, lactate production and ATP quantity (Figure 4A-

by the Tukey post hoc test. P < 0.05 was considered statis-
tically significant.

3. Results 

3.1. ZDHHC16 expression level in a model of NSCLC 
We first confirmed the expression levels of ZDHHC16 

in a model of NSCLC. We collected patients with NSCLC 
(n = 24). There was an increase in ZDHHC16 mRNA 
expression in patients with NSCLC, compared with the 
normal group (Figure 1A). The expression of ZDHHC16 
mRNA levels in NSCLC cell lines were up-regulated, 
compared with normal lung cell line (Figure 1B). Additio-
nally, the DFS and OS of ZDHHC16 with lower expres-
sion in patients with NSCLC were higher than those of 
ZDHHC16 with higher expression (Figure 1C-1D). Taken 
together, it suggested that ZDHHC16 played a repair fac-
tor in the replantation of NSCLC.

3.2. ZDHHC16 gene is stabilized by m6A methylation
The study investigated the mechanism of ZDHHC16 on 

cell proliferation and progression of NSCLC. RNA m6A 
methyltransferase METTL3 and METTL14 levels were 
upregulated in patients with NSCLC (Figure 2A-2B). The 
high expression of METLL3 or METTL14 is positively 
correlated with the level of ZDHHC16 in NSCLC (Figure 
2C-2D). ZDHHC16 is enriched in fraction immunopre-
cipitated by m6A anti-body (Figure 2E). METTL3 and 
METTL14 depleted and reduced the m6A methylation le-
vel of ZDHHC16 in NSCLC (Figure 2F). Si-METTL3 or 
si-METTL14 decrease ZDHHC16 gene expression levels 
(Figure 2G), suggesting that m6A methylation enhances 
the stability of ZDHHC16.

3.3. ZDHHC16 gene promoted cell Proliferation and 
Metastasis of NSCLC

The experiment determined the effects of ZDHHC16 
in the cell Proliferation and Metastasis of NSCLC, we first 
measured cell proliferation and metastasis of NSCLC in 
vitro model. ZDHHC16 up-regulation increased the ex-

Fig. 3. ZDHHC16 gene promoted cell Proliferation and Metastasis 
of NSCLC. ZDHHC16 expression (A), cell growth (CCK-8, B), mi-
gration rate (C), EDU assay (D) in vitro model of NSCLC by over-
expression of ZDHHC16; ZDHHC16 expression (E), cell growth 
(CCK-8, F), migration rate (G), EDU assay (H) in vitro model of 
NSCLC by down-regulation of ZDHHC16. Vector, negative control 
group; ZDHHC16, over-expression of ZDHHC16 group; Si-nc, si-ne-
gative control group; Si-ZDHHC16, down-regulation of ZDHHC16 
group; **P<0.01 compared with negative control group or si-negative 
control group.

Fig. 2. ZDHHC16 gene is stabilized by m6A methylation. METTL3 
and METTL14 levels in patients with NSCLC (A and B), Correlation 
analysis of ZDHHC16 with METTL3 or METTL14 in NSCLC (C 
and D), RIP-PCR assays performed by using m6A antibody (E), De-
pletion either METTL3 or METTL14 led to m6A modification level 
(F), si-METTL3 or si-METTL14 resulted in downregulation of ZD-
HHC16 level (G). Normal, normal group; Cancer, patients with NS-
CLC; Negative, negative control group; si-METTL3 or si-METTL14, 
METTL3 down-regulation or METTL14 down-regulation group. 
**P<0.01 compared with a normal group or negative control group

Fig. 1. ZDHHC16 expression level in a model of NSCLC. (A) ZD-
HHC16 mRNA expression in patients with NSCLC; (B) ZDHHC16 
mRNA expression in NSCLC cell lines; (C and D) overall survival 
and disease-free survival in patients with NSCLC. Normal, normal 
group; Cancer, patients with NSCLC; **P<0.01 compared with nor-
mal group or CCD-19Lu.
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4C). Down-regulation of ZDHHC16 reduced glucose 
consumption, lactate production and ATP quantity (Figure 
4A-4C). Over-expression of ZDHHC16 promoted extra-
cellular acidification rate (ECAR) and down-regulation of 
ZDHHC16 reduced ECAR in vitro model of cervical car-
cinoma (Figure 4D-4E). Over-expression of ZDHHC16 
reduced the OCR relative level and down-regulation of 
ZDHHC16 promoted the OCR relative level in vitro mo-
del of cervical carcinoma (Figure 4F-4G). In general, data 
suggests that ZDHHC16 promoted the Warburg effect of 
NSCLC.

3.5. ZDHHC16 gene reduced ferroptosis of NSCLC by 
the rehabilitation of mitochondrial structure

This study examined the function of ZDHHC16 on 
ferroptosis of NSCLC. Over-expression of ZDHHC16 
reduced LDH activity levels and PI cells, inhibited iron 
concentration, increased GPX4 protein expression, pro-
moted MPT and JC-1 levels, and rehabilitated the mito-
chondrial structure of NSCLC (Figure 5A-5G). Down-re-
gulation of ZDHHC16 increased LDH activity levels and 
PI cells, promoted iron concentration, decreased GPX4 
protein expression, suppressed MPT and JC-1 levels, and 
reduced mitochondrial structure of NSCLC (Figure 5H-
5N).

3.6. ZDHHC16 promoted CREB expression through 
the inhibition of CREB Ubiquitination 

Next, the study further investigated the mechanism of 
ZDHHC16 on cell proliferation and progression of NS-
CLC. Over-expression of ZDHHC16 induced ZDHHC16 
and p-CREB protein expressions of NSCLC (Figure 6A). 
Down-regulation of ZDHHC16 suppressed ZDHHC16 
and p-CREB protein expressions of NSCLC (Figure 6B). 
Confocal microscopy showed that ZDHHC16 reduced 
the CREB expression of NSCLC (Figure 6C). Live ima-

ging display, ZDHHC16 increased CREB expression of 
NSCLC in mice model (Figure 6D). The endogenous pro-
teins that showed robust interaction between ZDHHC16 
protein and CREB protein were confirmed by IP (Figure 
6E). ZDHHC16 up-regulation reduced CREB Ubiquitina-
tion and down-regulation of ZDHHC16 promoted CREB 
Ubiquitination of NSCLC (Figure 6E). Thus, our finding 
suggests ZDHHC16 induced CREB expression through 
the inhibition of CREB Ubiquitination.

3.7. CREB Agonists reduced the effects of ZDHHC16 
on ferroptosis, not affect the Warburg effect of NSCLC

The study identified the role of CREB on ferroptosis 
and Warburg effect of NSCLC. CREB agonists (5 μM 
of compound AE-18) induced CREB and GPX4 protein 

Fig. 5. ZDHHC16 gene reduced ferroptosis of NSCLC by the reha-
bilitation of mitochondrial structure. LDH (A), PI cells (B), iron 
concentration (C), GPX4 protein expression (D), MPT assay (E), JC-1 
levels (F), mitochondrion (electron microscope, G) in vitro model of 
NSCLC by over-expression of ZDHHC16; LDH (H), PI cells (I), iron 
concentration (J), GPX4 protein expression (K), MPT assay (L), JC-1 
levels (M), mitochondrion (electron microscope, N) in vitro model of 
NSCLC by down-regulation of ZDHHC16. Vector, negative control 
group; ZDHHC16, over-expression of ZDHHC16 group; Si-nc, si-ne-
gative control group; Si-ZDHHC16, down-regulation of ZDHHC16 
group; **P<0.01 compared with negative control group or si-negative 
control group. 

Fig. 6. ZDHHC16 promoted CREB expression through the inhibition 
of CREB Ubiquitination. ZDHHC16 and p-CREB protein expression 
(A and B), ZDHHC16 and CREB expression using confocal micros-
copy (C), p-CREB expression (vivo imaging, D), ZDHHC16 pro-
tein and p-CREB protein/CREB Ubiquitination (E). Vector, negative 
control group; ZDHHC16, over-expression of ZDHHC16 group; 
Si-nc, si-negative control group; Si-ZDHHC16, down-regulation of 
ZDHHC16 group; **P<0.01 compared with negative control group 
or si-negative control group. 

Fig. 4. ZDHHC16 gene promoted the Warburg effect of NSCLC. Glu-
cose consumption analysis revealed glucose consumption (A), Lac-
tate production analysis revealed lactate production (B), ATP quantity 
analysis revealed the ATP quantity (C), lactate-induced acidification 
of the medium surrounding cells (D and E), mitochondrial respiratory 
capacity was conducted using Seahorse XFp assay (F and G). Vector, 
negative control group; ZDHHC16, over-expression of ZDHHC16 
group; Si-nc, si-negative control group; Si-ZDHHC16, down-regula-
tion of ZDHHC16 group; **P<0.01 compared with negative control 
group or si-negative control group. 
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expression, promoted cell proliferation and metastasis, re-
duced ferroptosis and mitochondrial damage, and did not 
affect the Warburg effect of NSCLC by ZDHHC16 (Figure 
7).

3.8. CREB inhibitor reduced the effects of si-ZD-
HHC16 on ferroptosis, not affecting the Warburg effect 
of NSCLC

Meanwhile, CREB inhibitor (0.5 µM CREB-IN-1 TFA) 
suppressed CREB and GPX4 protein expression, reduced 
cell proliferation and metastasis, promoted ferroptosis and 
mitochondrial damage, and did not affect the Warburg ef-
fect of NSCLC by ZDHHC16 (Figure 8). In general, data 
suggests that ZDHHC16 promoted cell proliferation and 
metastasis of NSCLC through the inhibition of ferroptosis 
by CREB.

3.9. METTL3- mediated m6A modification increases 
ZDHHC16 stability 

We examined the molecular mechanism underlying of 
ZDHHC16 in NSCLC. ZDHHC16 has multiple suspicious 
methylation modification sites near the stop codon (Figure 
9A). m6A antibody inhibited ZDHHC16 mRNA enrich-
ment in NSCLC by METTL3 knockout, si-METTL3 also 
reduced the stability of ZDHHC16 mRNA in NSCLC 
(Figure 9B-9C). Up-regulation of METTL3 induced ZD-
HHC16 protein expression and silencing METTL3 inhi-
bited ZDHHC16 protein expression in NSCLC (Figure 
9D-9E). m6A sites in the 3′-untranslated region (UTR) of 
ZDHHC16 at sites 1, 2, 3 and 4 (Figure 9F). Si-METTL3 
reduced luciferase activity level by wild-type (WT) of ZD-
HHC16, meanwhile, while the mutant (Mut) ZDHHC16 
did not (figure 9G). The m6A enrichment of ZDHHC16 at 
sites 1, 2, 3 and 4 decreased METTL3 levels, and the m6A 
modification of ZDHHC16 mRNA by METTL3 (Figure 
9H-9I). These results revealed that METTL3-mediated 
m6A modification increases ZDHHC16 stability.

4. Discussion 
As we all know, lung cancer is the number one cancer 

in the world [23]. The 5-year survival rate for lung cancer 

patients is approximately 4-17%, depending on the stage 
and region [24]. Considering the different subtypes of lung 
cancer, targeted therapy is also increasingly used in the 
personalized treatment of patients [25]. Based on a large 
number of studies, established risk factors for NSCLC 
may affect the expression levels of lncRNA in NSCLC 
tissues and cell lines, thereby affecting the occurrence, 
development and other malignant phenotypes of NSCLC 
[25]. In this study, there was an increase of ZDHHC16 
mRNA expression in patients with NSCLC. DFS and OS 
of ZDHHC16 lower expression in patients with NSCLC 
was higher than those of ZDHHC16 higher expression. 
ZDHHC16 gene promoted cell Proliferation and Metasta-

Fig. 8. CREB inhibitor reduced the effects of si-ZDHHC16 on fer-
roptosis, not affecting the Warburg effect of NSCLC. p-CREB/GPX4 
protein expression (A), cell growth (B), EDU assay (C), migration 
rate (D), LDH (E), PI cells (F), iron concentration (G), MPT assay 
(H), JC-1 levels (I), ATP quantity (J), glucose consumption (K), lac-
tate production (L). Vector, negative control group; ZDHHC16, over-
expression of ZDHHC16 group; CREB i, CREB inhibitor; **P<0.01 
compared with the negative control group; ##P<0.01 compared with 
over-expression of ZDHHC16 group. 

Fig. 9. METTL3-mediated m6A modification increases ZDHHC16 
stability. m6A prediction website SRAMP (A), ZDHHC16 mRNA 
enrichment by METTL3 knockout (B), the stability of ZDHHC16 
mRNA (C), METTL3 protein expression (D and E), m6A sites in 
the 3′-untranslated region (UTR) of METTL3/m6A enrichment of 
METTL3 levels (F), luciferase activity level (G), m6A enrichment 
of ZDHHC16 (H and I). Vector, negative control group; ZDHHC16, 
over-expression of ZDHHC16 group; Si-nc, si-negative control group; 
Si-ZDHHC16, down-regulation of ZDHHC16 group; **P<0.01 com-
pared with negative control group or si-negative control group. 

Fig. 7. CREB Agonists reduced the effects of ZDHHC16 on ferropto-
sis, not affected the Warburg effect of NSCLC. p-CREB/GPX4 protein 
expression (A), cell growth (B), EDU assay (C), migration rate (D), 
LDH (E), PI cells (F), iron concentration (G), MPT assay (H), JC-1 
levels (I), ATP quantity (J), glucose consumption (K), lactate pro-
duction (L). Si-nc, si-negative control group; Si-ZDHHC16, down-
regulation of ZDHHC16 group; CREB, CREB Agonists; **P<0.01 
compared with si-negative control group; ##P<0.01 compared with 
down-regulation of ZDHHC16 group. 
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sis, and increased the Warburg effect of NSCLC. Xu et al. 
showed that ZDHHC16 events are associated with survi-
val of Hepatocellular carcinoma patients [26]. Therefore, 
ZDHHC16 was one oncogenic gene for NSCLC progres-
sion through the Warburg effect. 

Ferroptosis is a new type of programmed cell death that 
is oxidative, iron-dependent, and distinct from apoptosis, 
necrosis, and autophagy [27]. Numerous studies have 
shown that ferroptosis is associated with various human 
diseases, including cancer, neurodegenerative diseases, 
ischemic reperfusion injury, and renal degeneration [28, 
29]. The glutathione peroxidase 4 (GPX4) pathway plays 
a central role in regulating ferroptosis, as evidenced by the 
cysteine/glutamate reverse transporter system X [30, 31]. 
In this study, the ZDHHC16 gene reduced ferroptosis of 
NSCLC by the rehabilitation of mitochondrial structure. 
Cao et al. revealed that ZDHHC16 played a key role in the 
early stages of DNA damage responses [16]. Taken toge-
ther, our data suggest that ZDHHC16 reduced ferroptosis 
of NSCLC by the rehabilitation of mitochondrial structure. 

CREB, as a key signaling pathway for cell regeneration, 
can promote cell growth [14]. In addition, CREB can also 
form a positive feedback circuit with BDNF/TrkB signal 
[13]. TrkB signal can activate CREB through phospho-
rylation, and the phosphorylated CREB will then activate 
BDNF to enhance the TrkB signal, thereby enhancing the 
antioxidant capacity of the body and reducing the rate of 
neuronal apoptosis [12]. CAMP response element binding 
protein (CREB), as a transcription factor, has been widely 
studied in the field of long-term memory formation and 
the occurrence and treatment of various malignant tumors 
[32]. We demonstrated that ZDHHC16 promoted CREB 
expression and interaction between ZDHHC16 protein 
and CREB protein. Li et al. revealed that ZDHHC16 re-
duced p-CREB expression in bone marrow mesenchymal 
stem [18]. Wang et al. revealed that CREB inhibits ferrop-
tosis in lung adenocarcinoma by the inhibition of GPX4 
[33]. Therefore, ZDHHC16 promoted CREB expression 
to reduce ferroptosis of NSCLC. 

Ubiquitination modification, as one of the major post-
translational modifications of proteins in a eukaryotic 
cell, mediates the specific degradation of proteins in cells 
through the ubiquitin-proteasome system (UPS), and ex-
tensively participates in and regulates almost all life acti-
vity processes such as gene transcription, signal transduc-
tion, DNA damage and repair, cell cycle regulation, stress 
response and even individual immune response in cells 
[34-36]. The precise regulation of the ubiquitin-protea-
some system constitutes a stable and complex ubiquitina-
tion signal network, and its imbalance often leads to the 
occurrence and development of various diseases such as 
cancer, neurodegenerative diseases, metabolic diseases, 
etc. [37]. Our study establishes that ZDHHC16 up-regula-
tion reduced CREB Ubiquitination, and down-regulation 
of ZDHHC16 promoted CREB Ubiquitination of NSCLC. 
Furthermore, ZDHHC16 reduced CREB Ubiquitination to 
induce CREB expression of NSCLC, which may be criti-
cal for the suppression of ferroptosis of NSCLC.

Previous studies on epigenetics and non-small cell lung 
cancer have found a close relationship between the two 
[38, 39]. Epigenetic modifications often interfere with the 
expression and function of normal genes through DNA/
RNA methylation, histone modifications, and changes 
in the three-dimensional conformation of chromosomes, 

thereby affecting the occurrence, development, and drug 
resistance of tumors [40]. Among them, N6 methyladeno-
sine (m6A) is the most common type of RNA modification 
and plays an important role in tissue development, stem 
cell self-renewal and differentiation, and tumor resistance 
[41]. Therefore, early screening of lung cancer can effecti-
vely improve the survival rate of lung cancer patients and 
research related to m6A is of great significance [42]. It not 
only relates to the early diagnosis of lung cancer, but may 
even initiate minimally invasive diagnosis, and also relates 
to the research of new targeted drugs, making contribu-
tions to lung cancer medication [43]. The methylation pro-
cess of m6A is mainly regulated by three proteins: methyl-
transferase (writer), demethylase (eraser), and methyl bin-
ding protein (also known as recognition protein, reader) 
[44]. M6Awriter is a type of enzyme that can promote the 
formation of m6A methylation, among which the earliest 
discovered m6Awriter methyltransferase 3 (METTL3) 
has the effect of promoting m6A formation, but cannot 
methylate rRNA within mRNA; Methyl transferase like 
4 (METTL4) and METTL3 are homologous proteins that 
also promote the formation of m6A modifications [45]. 
In addition, as an effective component of the m6A writer 
complex, METTL14 can react with METTL3 to hybridize, 
and it is also an RNA linker protein that can enhance the 
activity of m6Awriter [46]. We found that METTL3-me-
diated m6A modification increases ZDHHC16 stability. 

In conclusion, we have found that ZDHHC16 was one 
oncogenic gene for NSCLC progression. Importantly, 
m6A methylation/ ZDHHC16 advanced cell proliferation 
and metastasis of NSCLC by the inhibition of CREB Ubi-
quitination. ZDHHC16 may provide new clues for unders-
tanding the molecular mechanism of NSCLC progress.
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