
Front. Biosci. (Landmark Ed) 2023; 28(10): 243
https://doi.org/10.31083/j.fbl2810243

Copyright: © 2023 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Original Research

Overexpression of PSAT1 is Correlated with Poor Prognosis and
Immune Infiltration in Non-Small Cell Lung Cancer
Hongmu Li1,2,†, Chun Wu2,†, Wuguang Chang1,2,†, Leqi Zhong1,2, Wuyou Gao1,2,
Mingyue Zeng1,2, Zhesheng Wen1,2, Shijuan Mai2,*, Youfang Chen1,2,*
1Department of Thoracic Surgery, Sun Yat-sen University Cancer Center, 510060 Guangzhou, Guangdong, China
2State Key Laboratory of Oncology in South China, Sun Yat-sen University Cancer Center, 510060 Guangzhou, Guangdong, China
*Correspondence: maishj@sysucc.org.cn (Shijuan Mai); chenyouf@sysucc.org.cn (Youfang Chen)
†These authors contributed equally.
Academic Editor: Roberto Bei
Submitted: 19 February 2023 Revised: 31 May 2023 Accepted: 16 June 2023 Published: 19 October 2023

Abstract

Purpose: Current evidence suggests that phosphoserine aminotransferase 1 (PSAT1) is overexpressed in various tumors. Herein, we in-
vestigate the significance of PSAT1 in non-small cell lung cancer (NSCLC) and its correlation with immune infiltration. Methods: The
expression profile of PSAT1 in NSCLC patients and related clinical information was obtained from the Gene Expression Omnibus (GEO)
and The Cancer Genome Atlas (TCGA-NSCLC) databases. In silico and experimental validation were conducted to assess the role of
PSAT1 in NSCLC. Gene set enrichment analysis (GSEA) was performed to investigate the disparities in biological functions between
groups with high and low PSAT1 expression. Additionally, the biological characteristics and immune cell infiltration were compared be-
tween these two groups. We also assessed whether PSAT1 expression could predict the sensitivity of NSCLC patients to immunotherapy
using the immunophenotype score (IPS) and an anti-PD-L1 immunotherapy cohort (IMvig-or210). Furthermore, the difference in drug
sensitivity between PSAT1-high and PSAT1-low expression cell lines was investigated. Results: Analysis of transcriptional expression
profiles using TCGA data revealed overexpression of PSAT1 in NSCLC tissues correlated with poor overall survival (OS). GSEA re-
sults showed enrichment of DNA recombination and repair, nucleotide biosynthesis, and the P53 signaling pathway in the PSAT1-high
group. Experimental validation demonstrated that the knockdown of PSAT1 suppressed cell proliferation, migration, and invasion of
NSCLC. Immune cell infiltration analysis revealed an immune-activated tumor microenvironment in the PSAT1-low group. It was also
observed that PSAT1-low cell lines were more likely to benefit from immunotherapy and several chemotherapy drugs. Conclusions:
PSAT1 has enormous potential for applications in the prediction of NSCLC patient outcomes and provides the foothold for more precise
individualized treatment of this patient population.
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1. Introduction

Current evidence suggests lung cancer is the most
prevalent cancer type, accounting for 1.6 million annual
deaths worldwide [1]. The majority, approximately 85%,
of lung cancer-related deaths are attributed to non-small
cell lung cancer (NSCLC), which primarily consists of two
main subtypes: lung adenocarcinoma (LUAD) and lung
squamous cell carcinoma (LUSC) [2]. Although the past
few years have witnessed significant inroads in NSCLC
management, the prognosis for NSCLC remains dismal [3].
Therefore, identifying new prognostic markers is crucial to
refining current screening approaches and improving the
prognosis of this patient population.

Immune-checkpoint inhibitors (ICI), specially pro-
grammed cell death protein-1 (PD-1) inhibitors, have
changed the treatment of NSCLC over the past decade, sig-
nificantly improving the overall survival rate (OS) [4]. Un-
fortunately, not all patients will respond well to ICI treat-
ment, and severe side effects may occur [5–7]. To date,
PD-L1 alone is the only recognized prognostic biomarker

for ICI treatment in NSCLC, assessed by immunohisto-
chemistry (IHC) [8]. However, it cannot accurately pre-
dict the effect of immunotherapy since pathologists cannot
consistently read the expression of PD-L1 on immune cells,
even with training [9–11]. Although tumor mutation bur-
den (TMB) has recently become another potential indicator
of immunotherapy response, existing data shows its limita-
tions [12]. These findings overlap in their assertion of the
need to identify new markers to accurately predict the effi-
cacy of immunotherapy.

It is now understood that phosphate aminotransferase
1 (PSAT1) is a rate-limiting enzyme in serine and glycine
synthesis essential for malignant cell growth [13]. Previ-
ous studies have found that most human tumors overexpress
PSAT1 and are associated with poor prognosis [14]. Upreg-
ulation of PSAT1 expression has been associated with the
advancement of NSCLC by suppressing cyclin D1 degra-
dation and stimulating cell proliferation [15,16]. However,
the effect of PSAT1 on the immune microenvironment in
tumors and its correlation with immunotherapy response in
NSCLC patients remain underexplored.
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Fig. 1. Characteristics of PSAT1 expression in NSCLC. (A) Expression of PSAT1 in the TCGA-NSCLC cohort. (B) Expression of
PSAT1 based on the paired NSCLC data from TCGA. (C) qRT-PCR showed the expression of PSAT1 in the tumor and adjacent normal
tissue in NSCLC, p< 0.05. (D–F) The relationship between PSAT1 expression and T, N, and TNM stage is based on the TCGA-NSCLC
cohort. (G–I) Three independent GEO datasets (GSE37745, GSE19188, and GSE30219) confirmed that PSAT1 is associated with poor
OS of NSCLC. qRT-PCR, quantitative real-time PCR. No significant (ns), p ≥ 0.05; *p < 0.05; **p < 0.01; *** p < 0.001; **** p <

0.0001. TCGA, The Cancer Genome Atlas; NSCLC, non-small cell lung cancer; GEO, Gene Expression Omnibus; OS, overall survival.

Herein, we assess PSAT1 levels in NSCLC tissues and
their relationship with prognosis. Our experimental find-
ings reveal that silencing PSAT1 suppresses the prolifera-
tion, migration, and invasion of NSCLC cell lines. More-
over, we examine the relationship between PSAT1 expres-
sion levels and immune infiltration in the tumor microen-
vironment (TME) of NSCLC, which reveals that PSAT1
overexpression may suppress anti-tumor immune activity.
Finally, we identify the potential of PSAT1 expression as
a novel biomarker to guide more precise treatment strate-
gies involving immunotherapy and chemotherapy for this
patient population.

2. Materials and Methods
2.1 Data Collection

The expression profile of PSAT1 in NSCLC patients
and corresponding clinical data were collected from Gene
Expression Omnibus (GEO) datasets (https://www.ncbi.n
lm.nih.gov/) [17] and The Cancer Genome Atlas (TCGA-
NSCLC) (https://portal.gdc.cancer.gov/) [18] datasets.

2.2 PSAT1 Expression Analysis and Survival Analysis

TCGA-NSCLC cohorts were examined for PSAT1
mRNA expression levels and divided into two groups
(PSAT1-high and PSAT1-low group) based on the median
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Fig. 2. Gene set enrichment analysis between two PSAT1 subgroups. Enrichment of GO in the PSAT1-high group (A) and PSAT1-
low group (B). Enrichment of KEGG in the PSAT1-high group (C) and PSAT1-low group (D). GO, Gene Ontology; KEGG, Kyoto
Encyclopedia of Genes and Genomes.

expression. Then, the relationship between the PSAT1 ex-
pression profile and TCGA-NSCLC was analyzed. In ad-
dition, the Kaplan–Meier Plotter tool (https://kmplot.com/a
nalysis/) [19] was applied to validate the impact of PSAT1
on the OS of NSCLC patients in three independent GEO
datasets (GSE37745, GSE19188, and GSE30219).

2.3 Gene Set Enrichment Analysis
To explore the different biological functions and path-

ways between the PSAT1-high and PSAT1-low groups,
GeneOntology (GO) andKyoto Encyclopedia of Genes and
Genomes (KEGG) enrichment analysis were conducted us-
ing gene set enrichment analysis (GSEA) [20]. Using the
threshold at p< 0.05 and false discovery rate (FDR)< 0.25.

2.4 Patients and Tumor Samples
A total of 24 paired samples consisting of tumor and

normal tissue obtained from patients that underwent lung
cancer surgery at Sun Yat-sen University Cancer Hospital
were included in the experimental analysis. Detailed in-
formation regarding these samples can be found in Supple-
mentary Table 1. This study was carried out following eth-
ical guidelines and was endorsed by the Ethics Committee
of Sun Yat-sen University Cancer Hospital (Approval No.
YB2018-85).

2.5 Quantitative Real-Time PCR

The expression profiles of PSAT1 were assessed by
quantitative real-time PCR (qRT-PCR). Total RNA was
isolated from cancer tissue samples and adjacent nor-
mal tissue samples with TRIzol (TIANGEN, Beijing,
China). PrimeScriptTM RT Master Mix (ES Science,
Shanghai, China) was used to reverse-transcribe comple-
mentary DNA. SYBR Green Master Mix (ES Science,
Shanghai, China) was used to amplify the target gene.
Each sample was subjected to three independent qRT-
PCR reactions, each with a reaction volume of 10 µL.
The following primer sequences were used for ampli-
fication: PSAT1, 5′-CAGGAAGGTGTGCTGACTATG-
3′ (forward), 5′-CCCATGACGTAGATGCTGAAA-3′ (re-
verse); GAPDH, 5′-GATTCCACCCATGGCAAATTC-3′
(forward), 5′-GTCATGAGTCCTTCCACGATAC-3′ (re-
verse). The relative expression of PSAT1 was calculated
using the comparative threshold cycle (2−△△Ct) method.

2.6 Cell Culture and siRNA Transfection

Two human-derived NSCLC cell lines (H1299 and
PC9) were used in this study, purchased from the Xinyuan
Biotech Co. Ltd. (Shanghai, China), and then frozen and
stored in liquid nitrogen. Genotype was determined by
STR DNA testing and was free of bacterial, mycoplasma,
and fungal contamination. DMEM (Gibco, Grand Island,
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Fig. 3. Experimental validation of the role of PSAT1 in NSCLC cells. (A) The knockdown efficiency by specific siRNA against
PSAT1 was confirmed by western blot. (B) The CCK8 assay measured the proliferation ability of H1299 and PC9 cells after knocking
down PSAT1. H1299 and PC9 cell migration assay (C,D) and invasion assay (E,F) were performed in control and si-PSAT1 groups.
si-nc, blank control; si-PSAT1-1 and si-PSAT1-2, knock down PSAT1 in NSCLC cells; ns, p ≥ 0.05; *p < 0.05; **p < 0.01; ***p <

0.001; ****p < 0.0001.
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Fig. 4. PSAT1 Expression in TME-associated cells from GSE148071. (A) Annotation of all cell types in GSE148071. (B) PSAT1
expression is primarily in malignant cells. TME, tumor microenvironments.

NY, USA) containing 10% fetal bovine serum (Sigma,
USA) and 5% CO2 was used to culture H1299 and PC9
cells. si-PSAT1s and negative control (siRNA-nc) were
acquired from Suzhou GenePharma, China. The selected
sequences of siRNAs were as follows: si-PAST1-1: 5′-
GCUGUGCUUCAUGAAGUUATT-3′, si-PSAT1-2: 5′-
CAGGAACCUUGGAUUAUAUTT-3′. The sequences of
siRNA targeting PSAT1 were cloned into H1299 and PC9
cells. Using Lipofectamine 3000 (Invitrogen, 5791 Van
Allen Way, Carlsbad, CA, USA), the siRNA transfection
process was conducted according to the manufacturer’s in-
structions.

2.7 Cell Counting Kit-8 Assay

The Cell Counting Kit-8 (CCK-8) from JingXin Bi-
ological Technology in Guangzhou, China, was utilized to
measure cell proliferation. Cell suspensions of H1299 and
PC9 cells were prepared at a density of 5× 105 cells/mL. A
volume of 0.2 mL of the cell suspension was added to each
well of a 96-well plate, with a concentration of 1× 103 cells
per well. Plates were then placed in a 5% CO2 incubator at
37 °C and cultured for 1–6 days. Before measuring the ab-
sorbance, 10 µL of CCK-8 solution was added to each well.
After incubation, the absorbance was measured at 450 nm
using a microplate reader (Bio Tek Instruments, Inc., Ver-
mont, USA).

2.8 Migration and Invasion Testing

For in vitromigration assays, Transwell plates with 8-
µm pores (Corning, NY, USA) were used. A total of 5 ×
104 cells in 200 µL of serum-free DMEM medium were
added to the upper layer of the chamber, whereas the lower
chamber was filled with a complete culture medium. After
a 36-hour incubation, the cells in the upper chamber were
removed, and the cells in the lower chamber were stained

and counted. For invasion assays, Matrigel-coated cham-
bers (BD Biosciences, Franklin Lake, NJ, USA) were em-
ployed. Cells at a concentration of 1.5 × 105 in 200 µL
of serum-free DMEM medium were placed on the upper
layer of the chamber, and the lower chamber was filled with
a complete culture medium. Following a 36-hour incuba-
tion period, the cells present in the upper chamber were
removed, stained, and subsequently counted in the lower
chamber. Four visual fields were captured for each plate,
and the cell counting was performed using Image J software
(version 2.0, LOCI, University ofWisconsin, Madison, WI,
USA). This experimental process was repeated three times.

2.9 Tumor Immune Single Cell Hub Database

Tumor Immune Single Cell Hub (TISCH) (http://tisc
h.comp-genomics.org) is a database focusing on single-cell
RNA sequencing in tumor microenvironments (TME) [21].
In this study, the TISCH database was used to systemati-
cally study the expression of PSAT1 in various cell types
of NSCLC. This study utilized the TISCH database to ana-
lyze the expression of PSAT1 across different cell types of
NSCLC.

2.10 Evaluation of Tumor Microenvironment

Using the “GSVA” package, 28 immune cells were
scored in GSE37745 using single set gene set enrichment
analysis (ssGSEA) [22]. In addition, the “estimate” pack-
age was used to calculate the tumor purity and TME score
of each patient (including the ESTIMATE score, immune
score, and stromal score) [23].

2.11 Prediction of Immunotherapy Response

We downloaded immunophenoscores (IPS) from The
Cancer Immunome Atlas (TCIA, https://www.tcia.at/)
database [24] for TCGA-NSCLC patients, which is an indi-
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Fig. 5. Analysis of TME cell infiltration. (A) Heatmap showing ssGSEA scores, ESTIMATE score, immune score, stromal score, and
tumor purity between PSAT1-high and PSAT1-low group. (B) The differences in the proportions of 28 immune cells between PSAT1-
high and PSAT1-low groups. Differences in the immune score (C), stromal score (D), and tumor purity (E) between PSAT1-high and
PSAT1-low groups. *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001. ssGSEA, single set gene set enrichment analysis.
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cator of the sensitivity of NSCLC patients to immunother-
apy, including anti-PD-1 and CTLA-4 therapy. In ad-
dition, we used another immunotherapy dataset to assess
the predictive immunotherapy sensitivity of PSAT1, includ-
ing 173 patients with advanced clear-cell renal cell car-
cinoma (ccRCC) who received anti-PD-1 immunotherapy
(Nivolumab) [25].

2.12 Drug Sensitivity Analysis
To evaluate the chemotherapy sensitivity differences

between cells expressing high and low levels of PSAT1, the
half-maximal inhibitory concentration (IC50) of commonly
used drugs was determined using the “pRRophetic” pack-
age. This package utilizes the expression matrix and drug
response data from the Cancer Genome Project (CGP) plan,
which includes information on 138 anticancer drugs tested
against 727 cell lines [26].

2.13 Statistical Analysis
The gene expression data were subjected to analy-

sis using the Student’s t-test. The analysis of variance
(ANOVA) test was employed to detect the expression level
of PSTA1 across different stages of lung cancer. The
Kaplan–Meier method was utilized to estimate OS. Spear-
man correlation analysis was employed for all correlation
analyses. Data processing and plotting in this study were
conducted using GraphPad Prism 8.0 (San Diego, Califor-
nia, USA). Statistical significance was determined as a p-
value < 0.05.

3. Results
3.1 PSAT1 was Upregulated in Non-Small Cell Lung
Cancer and Correlated with Poor Prognosis

Analysis of the NSCLC database from TCGA re-
vealed a significant increase in PSAT1 expression in tumor
tissues compared to adjacent normal tissues (Fig. 1A,B).
These findings were further confirmed by qRT-PCR anal-
ysis using 24 paired NSCLC samples obtained from our
center (Fig. 1C). In addition, the relationship between
PSAT1 expression and clinical stages of NSCLC patients
from TCGA was analyzed, demonstrating that PSAT1
was significantly upregulated in T2/T3, N1, and stage
II-IV (Fig. 1D–F). Finally, GSE37745, GSE19188, and
GSE30219 datasets verified that NSCLC patients with high
expression of PSAT1 displayed inferior OS (Fig. 1G–I).

3.2 Gene Set Enrichment Analysis Revealed the
Correlation between PSAT1 Expression and Immune
Response

To investigate the potential mechanism of PSAT1 in
NSCLC, GSEA was performed between PSAT1-high and
PSAT1-low expression groups in 196 cases of NSCLC pa-
tients from GSE37745. GO annotation showed signifi-
cant enrichment in biological processes, including DNA re-
combination and repair in the PSAT1-high group, whereas
the immune response was significantly enriched in the

PSAT1-low group (Fig. 2A,B and Supplementary Table
2). KEGG pathway analysis indicated that DNA nucleotide
biosynthesis and P53 signaling pathway were enriched in
the PSAT1-high group, whereas complement and coag-
ulation cascades were enriched in the PSAT1-low group
(Fig. 2C,D and Supplementary Table 3).

3.3 Silencing PSAT1 Inhibited Non-Small Cell Lung
Cancer Proliferation, Migration, and Invasion in
Non-Small Cell Lung Cancer Cell Lines

In CCK8 assays, the suppression of PSAT1 resulted in
significant inhibition of H1299 and PC9 cell proliferation
(Fig. 3A,B). Moreover, the knockdown of PSAT1 demon-
strated a significant reduction in the migration and inva-
sion abilities of NSCLC cells (Fig. 3C–F). These findings
strongly suggest that PSAT1 may promote NSCLC prolif-
eration, migration, and invasion.

3.4 The Relationship between PSAT1 Expression and the
Tumor Microenvironment

The expression of PSAT1 in the TME was analyzed
using the dataset NSCLC_GSE148071 from the TISCH
database, which revealed that PSAT1 was primarily ex-
pressed inmalignant cells, withminimal expression in other
cells (Fig. 4A,B).

3.5 Lower Immune Cell Infiltration was Found in the
PSAT1-High Group

A total of 28 types of immune cells were assessed us-
ing ssGSEA for differences between groups with high and
low PSAT1 expression. Heatmap analysis using dataset
GSE37745 showed significant infiltration of 28 types of
immune cells in the TME (Fig. 5A). The 21 types of im-
mune cells exhibited significant differences in abundance
between both groups (Fig. 5B). In addition, higher immune
infiltration levels were observed in the PSAT1-low group.
According to ESTIMATE analysis, the PSAT1-low group
revealed higher immune and stromal scores, whereas the
PSAT1-high group displayed higher tumor purity scores
(Fig. 5C–E). Collectively, these results highlight a better
prognosis for the PSAT1-low group.

3.6 Predictive Value of PSAT1 for Immunotherapy
Response in Non-Small Cell Lung Cancer

The differences in the levels of 10 immune check-
points were compared between groups with high and low
PSAT1 expression to assess the possible correlation with
immunotherapy. The results demonstrated that the PSAT1-
high group was associated with significant upregulation of
PD-L1, CD276, and PD-L2 in contrast with the PSAT1-
low group (Fig. 6A). To investigate the relationship be-
tween PSAT1 expression and immunotherapy sensitivity,
we recruited an anti-PD1 treatment cohort of ccRCC pa-
tients stratified into groups with high and low PSAT1 us-
ing the median expression of PSAT1 as the cutoff. Fi-
nally, the PSAT1-low group had relatively higher rates of
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Fig. 6. The predictive value of PSAT1 for immunotherapy response in NSCLC patients. (A) Expression of 10 immune checkpoints
between high- and low-risk groups. (B,C) Proportions of anti-PD-L1 immunotherapy response in high and low PSAT1 score groups.
(D) KM survival analysis in anti-PD-1 immunotherapy cohort of NSCLC. The median value is represented by the line in the box. *p <
0.05; **p < 0.01. CB, clinical benefit; ICB, intermediate clinical benefit; NCB, no clinical benefit; CR, complete response; PR, partial
response; PD, progressive disease; SD, stable disease.

complete or partial response (CR/PR), clinical benefit or
no change (CB/NCB), and immune checkpoint blockade
response or no change (ICB/NCB) than the PSAT1-high
group (Fig. 6B,C). Similarly, downregulated expression of
PSAT1 correlated with superior outcomes (Fig. 6D). In con-
clusion, it can be inferred that PSAT1 can be harnessed to
predict the efficacy of immunotherapy.

3.7 Relationship between PSAT1 Expression and the
Sensitivity of Common Drugs

Drug therapy remains the standard of care for patients
with late-stage NSCLC. However, drugs are often empir-
ically selected. In this study, we studied the relationship
between the expression of PSAT1 in various cell lines and
sensitivity to multiple chemotherapy drugs using CGP data.
It was found that the PSAT1-low group was more sensitive
to cisplatin, docetaxel, etoposide, gemcitabine, paclitaxel,
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Fig. 7. PSAT1 expression is associatedwith sensitivity to (A) Cisplatin. (B) Docetaxel. (C) Etoposide. (D) Gemcitabine. (E) Paclitaxel.
(F) Vinblastine. (G) Gefitinib. (H) Vinorelbine. (I) Lapatinib. (J) Erlotinib. **p < 0.01; ***p < 0.001; ****p < 0.0001.

vinblastine, gefitinib, and vinorelbine (Fig. 7A–H). How-
ever, the PSAT1-high group showed better sensitivity to la-
patinib and erlotinib (Fig. 7I–J), suggesting that PSAT1 ex-
pression can be used to guide drug selection.

4. Discussion
The crucial role of PSAT1 as a key enzyme in ser-

ine and glycine synthesis has been well-established. Ex-
cessive activation of the serine/glycine metabolic pathway
is known to potentially promote oncogenesis by supporting

cell cycle progression [15,27,28]. An increasing body of
evidence suggests PSAT1 is essential in tumor progression
and metastasis [29,30]. Research by Sen et al. [31] and
Zhang et al. [32] demonstrated that inhibition of PSAT1
could promote DNA damage and apoptosis in Ewing sar-
coma (EWS) and epithelial ovarian cancer (EOC). PSAT1
has been shown to facilitate lung adenocarcinoma progres-
sion via suppressing the IRF1-IFNγ axis and regulating the
GSK3β/β-catenin/cyclin D1 pathway [15,16]. Therefore,
PSAT1 exhibits enormous promise in the prediction of prog-
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nosis in this patient population. Our study revealed a signif-
icant increase in PSAT1mRNA expression in NSCLC com-
pared to para-tumor tissues. Moreover, we found a positive
correlation between PSAT1 overexpression and advanced
TNM stage, indicating its potential involvement in disease
progression. Survival analysis revealed that higher expres-
sion of PSAT1 connoted with inferior OS. Gene set enrich-
ment analysis results indicated that upregulated PSAT1 pri-
marily influenced nucleotide biosynthesis and the P53 sig-
naling pathway, suggesting its potential role in promoting
tumor progression.

To explore the functional significance of endogenous
PSAT1 in NSCLC cells, we employed siRNAs to silence
PSAT1 expression in H1299 and PC9 cells. CCK8 and
Transwell assays revealed that the knockdown of PSAT1
suppressed NSCLC proliferation, migration, and invasion,
consistent with the literature [15,16], further supporting the
notion that PSAT1 holds promise as a potential biomarker
in NSCLC.

In addition, we found that the expression levels of im-
mune checkpoint molecules, including PD-L1, PD-L2, and
CD276, were significantly upregulated in the PSAT1-high
group. However, we also found that the PSAT1-high group
shows lower immune cell infiltration, with lower CR/PR,
CB/NCB, and ICB/NCB rates for immunotherapy than the
PSAT1-low group. This confusing result may be due to the
fact that PD-1 and PD-L1 are not gold standard markers for
predicting the effectiveness of immunotherapy. Our find-
ings indicate that PSAT1 upregulation in NSCLC is associ-
ated with reduced response to immunotherapy.

Given that many NSCLC patients do not respond to
targeted therapy and immunotherapy, conventional drug
therapy remains the primary treatment for advanced cases.
Our study also investigated the relationship between PSAT1
expression and multiple drugs commonly used in NSCLC
treatment. Interestingly, we found that NSCLC patients
in the PSAT1-high group exhibited increased sensitivity to
drugs such as lapatinib and erlotinib. These findings sug-
gest thatPSAT1 expressionmay help guide treatment strate-
gies for this patient population.

This study has several limitations that should be ac-
knowledged. Firstly, the lack of NSCLC patients who re-
ceived immunotherapy limits our ability to validate the pre-
dictive value of PSAT1 in immunotherapy response. Fur-
ther prospective studies involving NSCLC patients under-
going immunotherapy are required to validate the prognos-
tic value of PSAT1. Secondly, further in vivo, and in vitro
experiments are necessary to understand better the precise
mechanism through which PSAT1modulates immune infil-
tration in NSCLC.

5. Conclusions
This study presents strong evidence of PSAT1 overex-

pression in NSCLC, correlating with an unfavorable prog-
nosis. Moreover, our findings highlight the significant in-

volvement of PSAT1 in immune cell infiltration, thereby
suggesting its potential as a valuable indicator for predict-
ing responses to both immunotherapy and chemotherapy.
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