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Abstract. Lung cancer is one of the most common and lethal
malignant tumors. Currently, surgical resection is the most
effective treatment for early-stage lung cancer, and often results
in favorable recovery outcomes. Therefore, early detection and
control of lung cancer occurrence, invasion and metastasis are
crucial for improving patient survival rates. Identifying tumor
markers for lung cancer plays a vital role in facilitating early detec-
tion and control of its progression. The GALNT family proteins
are enzymes that regulate the initial step in mucin O-glycan
synthesis. It has been revealed that the expression of polypeptide
N-acetyl-galactosamine-transferase (GALNT) family members
is dysregulated in various tumors, and is closely associated with
tumorigenesis, tumor cell growth, metastasis, adhesion, and
serves as an important early indicator of tumor development. The
present review compiles and analyzes findings concerning the
role of GALNT family proteins in regulating lung cancer, with
the goals of elucidating their mechanisms in lung cancer occur-
rence and progression and providing insights for improving the
prognosis and therapeutic treatment of patients with lung cancer.
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1. Introduction

In recent years, due to factors such as increased environmental
pollution, the incidence of lung cancer has been increasing, and
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it now occupies first place in cancer incidence (1). According to
its pathological type, lung cancer can be divided into catego-
ries of small cell lung cancer and non-small cell lung cancer
(NSCLC). NSCLC accounts for 85% of lung cancers and is
the most common type of lung cancer. It mainly includes lung
squamous cell carcinoma (LUSC) and lung adenocarcinoma
(LUAD) (2,3). Among NSCLCs, LUAD is the main manifesta-
tion, and accounts for >85% of NSCLCs (4). It is known that
tumor markers are helpful for detecting the early onset of
cancer and treating the disease. Existing serum tumor molec-
ular markers, including carcinoembryonic antigen and neuron
specific enolase have been widely used in the diagnosis of lung
cancer. However, their diagnostic sensitivity and specificity in
lung cancer are very limited, and especially for early-stage lung
cancer. Therefore, early detection and control of the occurrence,
invasion and metastasis of LUAD are of great significance for
improving the survival of patients with that disease. With the
advancement of molecular medicine, our understanding of
lung cancer now extends to the genetic level, and especially
our understanding of LUAD, for which treatment plans can be
detailed to specific target genes (for example, EGFR, ROSI
and ALK). However, numerous patients with advanced LUAD
still lack detectable genetic mutations, and some develop
drug resistance or experience side effects following targeted
therapy. Therefore, exploring novel genes associated with the
occurrence and progression of LUAD and identifying tumor
markers with greater specificity and sensitivity are crucial for
optimizing treatment strategies for this disease.

Glycosylation is a widespread type of protein post-trans-
lational modification, of which N-glycosylation and
O-glycosylation are the two most important examples (5).
N-glycosylation regulates protein folding, secretion and
stability. When N-glycosylation is abnormal, the endoplasmic
reticulum stress response and apoptosis become activated.
O-glycosylated proteins are found on the cell surface, serum
and extracellular matrix (ECM). Changes in O-glycoproteins
on the cell surface are usually associated with uncontrolled
proliferation, invasion and metastasis. O-glycosylated ECM
proteins are associated with various pathological changes (6).
Abnormal forms of O-glycans are found in different solid
tumors, including ovarian, bladder, breast, cervical, colon
and lung cancers (7-9). O-glycosylation is initiated by
polypeptide-N-acetyl-galactosamine-transferase (GALNT
enzyme family), which covalently combines the GalNAc
group of the glycoside donor UDP-GalNAc with the side chain
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hydroxyl group of a protein serine or threonine residue (10).
The GalNAc-a-Ser/Thr structure is formed, also known as
the Tn antigen structure. Members of the GALNT enzyme
family are type II transmembrane proteins. During develop-
ment and differentiation, the expression of various GALNT
genes is highly restricted to cells and tissues (11). In recent
years, numerous studies have shown that GALNT family
proteins play an important role in the development of lung
cancer. Therefore, the mechanism by which abnormal expres-
sion of GALNT family proteins regulates the occurrence and
development of lung cancer is reviewed.

2. GALNT proteins

GALNT?2 protein. The GALNT?2 protein is overexpressed
in lung cancer and regulated by microRNA (miR)-30a-5p
(Fig. 1). A proteomics search for differentially expressed
proteins in lung cancer tissues and normal lung tissues, plus
an analysis of RNA sequencing data for lung cancer tissues
and corresponding paracancerous tissues in The Cancer
Genome Atlas (TCGA; https://www.cancer.gov/ccg/research/
genome-sequencing/tcga), Gene Expression Omnibus (https://
www.ncbi.nlm.nih.gov/geo/) and Oncomine (https://www.
oncomine.com/) databases, among others, revealed that
GALNT?2 protein is involved in NSCLC. GALNT?2 expression
is significantly increased in NSCLC, and GALNT?2 is posi-
tively correlated with the poor prognosis for NSCLC (12-15).
A high level of GALNT?2 expression in lung cancer is related
to the low methylation level in the promoter region of the
gene. Expression of the GALNT?2 protein is also regulated by
miR-30a-5p (16). Induction of miR-30a-5p expression in lung
cancer cell lines was found to reduce GALNT2 mRNA and
protein levels in LUAD.

It has been reported that GALNT2 promotes cell
proliferation, migration and invasion by activating the
Notch/Hes1-PTEN-PI3K/Akt signaling pathway (Fig. 1) (12).
Using small interfering RNA (siRNA) to interfere with
GALNT?2 protein expression in lung cancer cells can lead
to decreased levels of Notchl/3, Hesl, p-AKT, t-AKT and
p-mToR, and increased expression of the tumor suppressor
gene, PTEN. The Notch signaling pathway regulates several
cancer-related processes, including proliferation, metastasis,
epithelial-to-mesenchymal transition (EMT), angiogenesis,
and the stemness of cancer cells (17,18). Notchl and Notch3
promote LUAD, while Notch?2 inhibits LUAD. A meta-analysis
(including 19 articles with a total of 3,663 cases) showed that
overexpression of Notchl or Notch3 significantly reduced the
overall survival (OS) of patients with NSCLC (19). Results of
another NSCLC study showed that GALNT2 mediates the
development of lung cancer by regulating the O-glycosylation
of ITGAS, leading to activation of the PI3K/Akt and
MAPK/ERK pathways (Fig. 1) (14). ITGAS belongs to the
integrin alpha chain family. Integrins are heterodimeric inte-
gral membrane proteins composed of a and 3 subunits that
play roles in cell surface adhesion and signaling. The ITGAS
subunit and ITGB1 subunit combine to form fibronectin
receptors. This integrin may promote tumor invasion, and
high expression of this gene may be associated with a shorter
survival time for patients with lung cancer (20). The AKT and
ERK signaling pathways are closely related to the occurrence

and development of tumors. It has been reported that ERK1/2
and p-ERK1/2 expression are associated with low survival
rates among patients with lung cancer (21).

The GALNT?2 protein is also a key regulator of radio-
resistance in n NSCLC, and the insulin-like growth factor
1 receptor (IGF1IR) may be an important effector protein
downstream of the GALNT?2 signaling pathway (16). IGFIR
is a ubiquitously expressed membrane-bound tyrosine kinase
receptor that recognizes its two major ligands, IGF1 and IGF2,
and controls a variety of basic cellular functions (22). IGFIR
signaling is a key factor in cancer cell proliferation, survival,
migration and resistance to anticancer therapy, and plays an
important role in lung cancer (23).

In addition, GALNT?2 can also regulate immune cell
infiltration in lung cancer (13,15). Single sample Gene Set
Enrichment Analysis (ssGSEA) was used to analyze the
correlation between GALNT?2 expression and immune cell
infiltration in LUAD, and it was found that GALNT?2 expres-
sion was negatively correlated with activated B cells, activated
CDS8 T cells, immature B cells and eosinophil infiltration (all
P<0.001). Further research found that PD-L1 expression was
positively correlated with GALNT2 expression, suggesting
that GALNT? could serve as a predictive biomarker for the
therapeutic effect of immunotherapy drugs.

GALNT3 protein. When compared with normal lung tissues,
the levels of GALNT3 mRNA and protein in NSCLC tissues
are significantly increased (24,25). GALNTS3 protein expres-
sion in LUAD is regulated by the LINC02535/miR-30a-5p axis
(Fig. 2) (26). LINCO02535 is significantly upregulated in LUAD,
resulting in a downregulation of miR-20a-5p. Downregulation
of miR-20a-5p results in increased GALNTS3 protein expres-
sion. In addition, it has been revealed that abnormal expression
of the GALNT3 protein is related to abnormal promoter
methylation (27).

GALNTS3 protein can promote the proliferation, migration
and invasion of LUAD cells, activate the NF-«xB signaling
pathway by affecting glycosylation of the MUCI protein, and
promote the malignant progression of LUAD cells (Fig. 2).
MUCI is a mucin-like type I transmembrane glycoprotein (28)
that plays an important role in the renewal and differentiation
of epithelial cells, maintenance of epithelial cell integrity, as
well as tumor occurrence and metastasis (29). In numerous
malignant tumors, changes in MUCI glycosylation lead to
its highly abnormal expression (30). The transmembrane
C-terminus of MUCI1 (MUCI-C), as an oncoprotein, can affect
the NF-kB signaling pathway and promote the occurrence and
development of various malignant tumors (31).

Overexpression of GALNT3 mRNA is associated with
immune cell infiltration and a poor prognosis in cases of
LUAD, and patients with high GALNT3 mRNA expression
have a higher survival rate (24). The level of GALNT3 expres-
sion in LUAD is closely related to the Th2 cell immune marker
genes STAT6, CCRS and HAVCRI. The aforementioned study
also found that in LUAD cases with high levels of macro-
phages, regulatory T cells, and type 2 T helper cell infiltration,
high GALNTS3 expression was most closely related to a poor
prognosis. There are also studies showing completely contra-
dictory conclusions regarding the role of GALNTS3 in lung
cancer. A previous study showed that GALNT?3 inhibited the
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Figure 1. Mechanism by which the GALNT?2 protein regulates the occurrence and development of lung cancer. GALNT, N-acetyl-galactosamine-transferase;

NSCLC, non-small cell lung cancer; miR, microRNA.

development of lung cancer in both xenograft and syngeneic
mouse models, where it inhibited lung cancer by reducing
myeloid-derived suppressor cell infiltration and angiogenesis
in a TNFR- and c-MET pathway-dependent manner (32).
Additionally, it has been shown that the abnormally high
expression of GALNT3 in LUAD is promoting tumor growth.
However, it has also been reported that abnormally high
expression of GALNT3 can decelerate lung cancer growth by
disrupting the tumor microenvironment (TME), which may be
achieved through different signaling pathways. Notably, these
results need to be verified by more powerful biological experi-
ments. Therefore, a hypothesis was proposed by the authors:
Abnormally high expression of GALNT3 protein in the early
stage of lung cancer promotes tumor growth, and when the
expression reaches a certain threshold, it destroys the TME
and thus decelerates the tumor progression, and serves to
inhibit tumor growth.

GALNT4 protein. GALNT4 protein can promote the prolif-
eration and invasion of NSCLC cells and inhibit tumor cell
apoptosis (33). In the H1299 cell line, using siRNA to reduce
the expression level of GALNTS3 protein also reduced the
proliferation rate of tumor cells, the number of clones formed,
and increased the proportion of apoptotic cells. In NSCLC,

GALNTH4 protein expression is regulated by miR 365b. The
levels of miR-365b are significantly downregulated in NSCLC
cells, and the reduced binding to the GALNT4 mRNA
3'-untranslated region induces a high level of GALNT4 mRNA
expression, thereby promoting the development of lung cancer.

GALNTH4 protein can be used to predict the prognosis
of LUAD. One group of researchers constructed a model
to predict the prognosis of patients with LUAD. The model
included SMCO2, SATB2, HAVCR1, GRIAI and GALNT4
protein expression, as well as TP53 mutations (34). A patient's
risk score was derived from those indicators, and calculated
as follows: Risk score=0.737888 x Exp SMCO2 + 0.357248 x
Exp SATB2 + 0.061489 x Exp HAVCRI-0.72351 x Exp GRIALI
+0.43393 x Exp GALNT4 + 0.14491 x mut TP53. Patients with
high risk scores had lower survival rates, while patients with
low risk scores had a greater likelihood of survival.

GALNTG6 protein. The upregulated expression of GALNT6
protein in LUAD is associated with lymph node metastasis
and a poor prognosis (35). In LUAD cells, GALNT®6 over-
expression was found to promote EMT, wound healing and
invasion, while reducing GALNT6 protein expression signifi-
cantly reversed those effects. Furthermore, reducing GALNT6
expression alleviated LUAD metastasis and prolonged the
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Figure 2. Mechanism by which the GALNTS3 protein regulates the occurrence and development of lung cancer. GALNT, N-acetyl-galactosamine-transferase;

miR, microRNA.

survival times of mice with xenograft tumors. Mechanistic
studies indicate that GALNTG6 directly interacts with the
glycosylation chaperone GRP78, and GRP78 promotes EMT
by enhancing the MEK1/2/ERK1/2 signaling pathway in lung
cancer cells (Fig. 3). GALNT6-induced O-glycosylation is
critical for the stability of GRP78, its subcellular localization
in the endoplasmic reticulum, and its anti-apoptotic function.
O-glycosylation stabilizes GRP78 protein, and high levels of
GRP78 protein can drive the relocation of GALNT6 from
the Golgi apparatus to the endoplasmic reticulum. Loss of
O-glycosylation also results in the translocation of GRP78
protein from the endoplasmic reticulum to the cytoplasm.
Furthermore, O-glycosylation of the GRP78 protein is critical
for cell survival under conditions of nutrient deprivation.
Therefore, GALNT®6 is becoming recognized as a new type of
positive regulatory factor for human LUAD malignancy, and
targeting of GALNT6-GRP78-MEK1/2/ERK1/2 may become
a new strategy for preventing lung cancer metastasis. Similar
to GALNT3 protein, GALNT6 protein can also regulate the
glycosylation of MUCI protein. Blocking the O-glycosylation
of MUCI-N and its subsequent MUC1-C/p120ctn interaction
with GALNT6 shRNA can prevent the initiation of EMT and
reduce the viability of lung cancer cells (36).

GALNTI3 protein. GALNTI13 protein can promote lung
cancer metastasis. It was first discovered that the GALNT13
protein was upregulated in the highly metastatic subline of
the mouse Lewis lung cancer cell line (37). In an analysis of
the mechanism of cancer metastasis, it was found that reduced
levels of ganglioside GM1 lead to increased invasion and
metastasis potential (38). In the mouse Lewis lung cancer cell
line, reduced GM1 protein expression induces an upregulation
of GALNT13 expression (Fig. 4). Stable overexpression of the
GALNT]13 protein enhances the invasiveness and motility of
Lewis lung cancer cells and induces the formation of trimeric
Tn antigen on Syndecan 1. In C57BL/6 mice, injection of the
GALNT13-silenced Lewis lung cancer cell line produced
primary tumors that were less integrated with fascia and peri-
toneum and had significantly fewer lung metastases. Further
research on the mechanism of action of the trimeric Tn antigen
formed by Syndecan 1 during lung cancer metastasis revealed
thatitenhances cell adhesion to fibronectin by forming acomplex
with integrin a 5p1. It also enhances invasion and metastasis
activity by recruiting MMP-9 to GEM/rafts, and increases the
phosphorylation levels of FAK and paxillin (39). These results
provide a convincing basis for explaining the mechanistic role
of GALNT]13 protein in lung cancer metastasis.
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Figure 3. Mechanism by which the GALNT6 protein regulates the occurrence and development of lung cancer. GALNT, N-acetyl-galactosamine-transferase;

EMT, epithelial-to-mesenchymal transition.

Overexpression of GALNT13 protein is associated with a
poor prognosis in patients with lung cancer. Reverse transcrip-
tion-quantitative PCR was used to analyze the expression levels of
GALNTI13 mRNA and the use of its variant exons in 91 surgical
specimens of lung cancer; after which, the correlation with clinical
data was evaluated. It was found that a high level of GALNT13
mRNA significantly shortened the recurrence-free survival
(RFS) time of patients with lung cancer (P=0.045) (40). There are
different transcriptional variants of GALNT13 mRNA; the E13
positive expression group is significantly correlated with a poor OS
prognosis. On the contrary, when compared with a negative group,
the E14 positive expression group had a significantly longer RFS
time. In the aforementioned study, immunohistochemistry was
used to detect GM1 and evaluate the expression of ppGalNAc-T13
and trimeric Tn antigen as prognostic factors (40). The results
identified that among 35 patients with lung cancer, GALNT13 and
trimeric Tn antigens were associated with a poor prognosis.

GALNT 14 protein. GALNT14 can promote the sensitivity of
lung cancer cells to Apo2L/TRAIL ligands by regulating the
glycosylation of apoptosis receptors, DR4 and DR5 (Fig. 5A).

Apo2L/TRAIL stimulates cancer cell death via the pro apop-
totic receptors, DR4 and DRS5. When studying the mechanism
of tumor cell susceptibility to this ligand, researchers found
that the levels of GALNT14 mRNA were correlated with the
sensitivity of Apo2L/TRAIL in pancreatic cancer, NSCLC and
melanoma (41). RNA interference with GALNT14 expression
reduces cell sensitivity to Apo2L/TRAIL, while overexpression
produces the opposite effect. GALNT14 mRNA is overex-
pressed in >30% of NSCLC cells. Further research has shown
that GALNT14 can regulate the O-glycosylation of DR4 and
DRS5 proteins. O-glycosylation promotes the aggregation of
ligand-stimulated DR4 and DRS5, which mediates the recruit-
ment and activation of apoptosis initiated by protease caspase-8.
GALNT14 expression in NSCLC cell lines can strongly predict
the efficacy of the pro-apoptotic receptor agonist dulanermin,
the in vitro sensitivity of thApo2L/TRAIL, and the efficacy
of drozitumab monoclonal antibodies (DRS5 agonist anti-
bodies) (42). Those findings revealed a new connection between
death receptor O-glycosylation and apoptosis signaling path-
ways, and suggest predictive biomarkers for cancer treatment
strategies based on Apo2L/TRAIL.
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Overexpression of GALNTI14 is associated with a poor
prognosis for patients with NSCLC. In a clinical genomics
study involving 138 patients with NSCLC, GALNT14 expres-
sion was highly correlated with shorter RFS times (43).
GALNTI14 can also regulate lung cancer metastasis. An

analysis of RFS and differentially expressed genes in 516 cases
of LUAD in the TCGA database revealed 7 genes (GALNTI4,
9COL7A1, GPRI115, CIQTNF6, KRT16, INHA and TNFSFII)
that were significantly correlated with cancer progression
and recurrence, suggesting those genes as predictive factors
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for a poor prognosis (44). In a group of patients that highly
expressed all 7 genes, both the metastatic and tumor features
showed positive enrichment, which was very significant in the
high GALNTI14 gene expression group. In patients with lung
cancer, GALNT14 expression is significantly and negatively
correlated with local RFS, distant metastasis-free survival and
OS rate.

GALNTI14 protein regulates the occurrence and
development of lung cancer via multiple pathways
(Fig. 5B and C) (44,45). GALNT14 protein promotes tumor
metastasis and SOX4 expression. The expression levels of
AREG and VCAN proteins are related. In lung cancer, the
GALNTI14 protein also affects the TGF-f3 signaling pathway,
which has been widely studied as a tumor suppressor, tumor
promoter and promoter of metastasis (46-48). GALNT14
can also enhance the sensitivity to WNT signals, increase
the stability of [3-catenin, and thereby induce the expression
of HOXB9Y and promote development of an invasive pheno-
type (47). A meta-analysis of clinical genomics data showed
that overexpression of GALNT14 or HOXB9 was closely
related to a decrease in RFS time and an increase in HR,
suggesting that targeting the GALNTI14/WNT/HOXB9 axis
may be a new therapeutic approach for inhibiting NSCLC
metastasis.

The GALNTI4 gene is associated with paclitaxel resistance
in lung cancer (48). Gene methylation and expression differ-
ences between paclitaxel resistant and sensitive lung cancer
cells have been studied using methylation chip analysis and
transcriptome sequencing. A total of 43,426 differentially
methylated genes and 2,870 differentially expressed genes were
identified, including 6 genes (KANKI ALDH3AI, GALNTI4,
PIK3R3, LRG1 and WEE?2) that may be related to paclitaxel
resistance in LUAD. GALNT]14 was one of those genes.

In addition, GALNT14 can also regulate immune cell infil-
tration in lung cancer (13). The correlation between GALNT14
expression and immune cell infiltration in LUAD was analyzed
using ssSGSEA, and it was observed that f GALNT14 expres-
sion was negatively correlated with immature B cells and
eosinophil infiltration (all P<0.01). Further research has found
that PD-L1 expression is positively correlated with GALNT14

expression, which suggests that GALNT14 protein expression
could be used for predicting the efficacy of immunotherapy.

Other GALNT family proteins. Researchers have conducted
studies using Oncomine database. The NSCLC data from
TCGA, UALCAN (https://ualcan.path.uab.edu/), GTEx
(https://www.gtexportal.org’/home/) and Kaplan Meier plotter
(https://kmplot.com/analysis/) databases were analyzed, and
the differential expression of mRNA for GANLT family
proteins in NSCLC was systematically examined (14). In
addition to the GALNT family proteins related to lung cancer
aforementioned, the expression levels of GALNT7 mRNA in
LUAD and LUSC were higher than those in normal tissues.
Furthermore, the expression levels of GALNTS5/15/16/18/20
mRNA in LUAD and LUSC were lower than those in normal
tissues; the expression levels of GALNTS8/9/11/17/19 in LUAD
and LUSC were basically consistent with those in normal
tissues; the expression levels of GALNT10/12 mRNA in LUSC
were lower than those in normal tissues, and the expression
levels in LUAD were consistent with those in normal tissues.
A high level of GALNT 9 expression was associated with a
decrease in the OS rate of patients with lung cancer, and a
high level of GALNTI16 expression was associated with poor
disease-free survival in patients with lung cancer. At present,
the role of these GALNT family members in lung cancer has
not been reported.

Limitations and outlook. It is necessary to acknowledge the
limitations of the present review. The generalizability of our
findings may have been affected by the small sample size of
the study, which sought to investigate the mechanisms of lung
cancer occurrence and development in a specific population.
Additional studies with larger sample sizes will be needed to
confirm the present results. Moreover, the similar mechanism
of action of the important members of the GALNT protein
family and the interaction network between the proteins need
to be explored in depth in the future.

Despite some limitations, we remain confident that we
can carry out ambitious research in the field. Regarding the
GALNT family proteins, it is hoped that progress can be made
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in the following areas: i) determine whether GALNT family
proteins can be used as predictive markers for early-stage lung
cancer; ii) explore GALNT family proteins as biomarkers for
predicting the efficacy of lung cancer drugs; iii) investigate
the role of other GALNT family proteins in lung cancer;
iv) investigate the relationship between members of the
GALNT family and the immune microenvironment, as well
as the efficacy of immunotherapy; v) investigate the regulatory
mechanism of GALNT family proteins in lung cancer, with
the goal of developing new strategies for lung cancer treatment
based on O-GalNAc glycosylation.

3. Summary

In summary, the high expression of numerous members
of the GALNT family in lung cancer is closely related
to the occurrence, development, and a poor prognosis for
those tumors. The abnormal expression of GALNT family
members is usually caused by abnormal methylation of
gene promoters, and upstream regulatory gene changes
caused by changes in miRs. GALNT family proteins gener-
ally exert their effects by regulating the O-glycosylation
of proteins that play a crucial role in the occurrence and
development of lung cancer; however, the mechanisms
of action of different members vary. The main signaling
pathways involved in regulating lung cancer occurrence and
development by members of the GALNT family include
Notch/Hes1-PTEN-PI3K/Akt, GRP78-MEK1/2/ERK1/2
and TGF-f (Fig. 6). Another study has found that GALNT3
exerts inhibitory effects in lung cancer, and indicate that
the mechanism by which the GALNT proteins regulate the
occurrence and development of lung cancer is complex (36).
The positive and negative regulation of GALNT3 protein
in lung cancer requires further exploration. Among the
GALNT family proteins, GALNT?2/3/14 can affect immune
cell infiltration in lung cancer, suggesting that members of
the GALNT family may serve as biomarkers for predicting
the therapeutic effect of immunotherapy drugs. The GALNT
family proteins are also used to construct predictive models
for patient prognosis, but they are usually combined with
other indicators to construct predictive models. A single
GALNT family protein indicator predictive model has
not yet emerged. There is relatively little research on the
relationship between GALNT family proteins and the drug
sensitivity of tumors. Only GALNT 14 has been found to be
associated with lung cancer resistance to paclitaxel, and be
a potential predictive biomarker for Apo2L/TRAIL-based
cancer treatment strategies.

Briefly, the present review summarizes the abnormal
expression and important roles of GALNT family protein
members (2-4,6,13,14) in lung cancer. The sensitivity and
specificity of GALNT family proteins will be an important
direction for future exploration, and the correlation between
the expression of GALNT family proteins for drug efficacy
monitoring in lung cancer and immunotherapy is also worth
exploring. Moreover, the role of other GALNT family proteins
(except 2-4,6,13,14) in lung cancer and the research on the
molecular mechanisms by which GALNT family proteins
regulate the development of lung cancer will provide new
ideas for the diagnosis and treatment of lung cancer.
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