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Background: The discovery and development of immune checkpoint inhibitors (ICIs) has significantly enhanced the arsenal of
immunotherapy treatments available for cancer patients. The identification of biomarkers that are indicative of an individual’s
sensitivity to treatment with ICIs is useful for screening SCLC patients prior to commencement of any ICIs based immunotherapy.
However, the relationship between GBPS5 and the prognosis of SCLC immunotherapy is still unclear and requires further study.
Methods: We downloaded two SCLC datasets, namely the George-SCLC and Jiang-SCLC cohorts. We used the TIDE algorithm to
predict the efficacy of immunotherapy for SCLC patients. The QuanTIseq, MCPcounter, and EPIC algorithms are used to calculate the
proportions of immune cells in SCLC patients. Additionally, we retrospectively collected 35 SCLC samples from the first affiliated
hospital of the Hengyang Medical school.

Results: Patients in each cohort were devided into two groups with high (GBP5-High) and low (GBP5-Low) expression of GBPS. In
both cohorts, the GBP5-High population had a higher proportion of patients that responded well to immunotherapy (responders) (p <
0.05). In addition, both GBP5-High subgroups had significantly increased cytotoxicity, chemokines, antigen presenting, and TNF
family related genes. We also determined that GBP5 was related to high-level infiltration of B cells, CD4+T cells, CD8+T cells and
NK cells.

Conclusion: In this study, we found that GBPS has the potential to be used as a biomarker of ICIs efficacy for SCLC patients. GBP5
is related to the quantity of inflammatory molecules, a high level of immune infiltration, and a highly activated immune response
pathway.
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Introduction

Lung cancer continues to have the highest morbidity and mortality in the world compared with other types of tumors.'
Specifically, small cell lung cancer (SCLC) is a highly malignant neuroendocrine tumor, accounting for ~15% of all lung
cancers.” Even if successfully treated, SCLC patients are prone to relapse. Thus, traditional combination therapy tends to
have a poor outcome for patients with advanced SCLC, resulting in an average overall survival (OS) time of about 10
months.® More than 70% of SCLC patients exhibit distant metastasis at the time of diagnosis, which has historically
restricted the research and treatment options related to tumor occurrence and development. Consequently, the 5-year

survival rate of SCLC patients has remained fundamentally unchanged for more than 20 years.* However, with the recent
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improvements in the understanding of immune checkpoint inhibitors (ICIs), including programmed cell death protein-1
(PD-1) inhibitor and programmed death ligand-1 (PD-L1) inhibitor, the prognosis of SCLC patients is likely to improve.’

Recently, a number of potential biomarkers for ICIs sensitivity in SCLC patients, including tumor mutation burden
(TMB)®® and T cell inflammatory gene expression profile (GEP),”'* have been the focus of extensive research. Studies
have shown that most SCLC lack PD-L1 expression. A recent study determined that only 2% of SCLC patients showed
amplification of the CD274 gene and that only this small minority were potentially sensitive to ICI immunotherapy.''
However, this does contradict historic clinical trial results, which do not support these findings regarding PD-L1
expression as a marker of the immune efficacy of SCLC patients.'>”'> TMB has yet to be fully verified by means of
clinical research as a predictive biomarker. This is mainly because of the lack of a proven standard to determine the
application of TMB.'® Therefore, further investigations of predicative biomarkers for sensitivity of SCLC patients to ICI
therapy is required to allow more effective screening and treatment, which we look to undertake in this study.

Guanylate-binding protein (GBP)-5 (GBP5) is an activator of NLRP3 inflammation and plays a key role in innate
immune system inflammation and macrophage activation.'” A positive correlation between immune cell infiltration and
GBP5 expression in the stromal and epithelial cells of gastric tumors has been found, suggesting that GBP5 plays an
important role in tumor pathobiology.'®'* In glioblastoma, the high expression of GBP5 has been shown to be negatively
correlated with patient prognosis. Studies show that high expression of GBP5 can promote the migration, invasion and
proliferation of tumor cells. The underlying mechanism is believed to be the activation of Src/ERK1/2MAPK pathway by
GBP5 to induce the expression of matrix metalloproteinase-3 (MMP-3), which plays a key role in the growth and
invasion of glioblastoma.?® Recently, Qian et al found that GBP5 may promote anti-PD-1/PD-L1 therapy of glioma by
acting as an interferon-y (IFN-y) induced gene in the tumor microenvironment (TME).?! Additional studies have found
that the expression of GBPS5 is increased in colon cancer (CRC),*? pancreatic cancer,” and it associates with prognosis of
patients. However, the relationship between GBP5 and the prognosis of SCLC immunotherapy is still unclear.

In this study, we used the TIDE algorithm to predict the therapeutic effect ICI immunotherapy had on patients using
data from two SCLC cohorts. Additionally, we analyzed the relationship between GBP5 and the activity of immune cells,
immune-related molecules, and immune-related pathways of SCLC.

Methods
SCLC Cohort Download

We downloaded two SCLC cohorts with transcriptome data and clinical data from the Supplementary Files of the

previously published research, namely the George-SCLC cohort®* and the Jiang-SCLC cohort.*> For details on the
transcriptome sequencing methods of SCLC samples in the George-SCLC cohort and the Jiang-SCLC cohort, please
refer to the previously published research.”>® The baseline characteristics of the George-SCLC and Jiang-SCLC cohorts
were detailed in Supplementary Tables 1 and 2, respectively. Additionally, we retrospectively collected 35 samples from

the first affiliated hospital of the Hengyang Medical school, University of South China, relating to patients diagnosed
with SCLC between 2015 and 2022. Our study was approved by the Institutional Review Board of the first affiliated
hospital of the Hengyang Medical school, University of South China. All SCLC patients provided informed consent for
their samples to be used. Details of immunohistochemistry (IHC) and imaging of the SCLC patients are provided in
“Supplementary Methods”. See Table 1 for the clinical characteristics of these 35 SCLC patients of the first affiliated
hospital of the Hengyang Medical school, University of South China.

Evaluation of Immune Response
We used the TIDE algorithm?’ (http:/tide.dfci.harvard.edu/) to predict the responsiveness and non-responsiveness of

SCLC patients (including the George-SCLC and Jiang-SCLC cohorts). For this analysis, TIDE parameters selected were
“cancer type: other” and “previous immunity: no”. To further verify the influence of GBP5 on the prognosis of tumor
patients treated with ICIs, we downloaded the expression data and clinical prognosis data of urothelial cancer patients
treated with ICIs from a study published by Mariathasan et al.?® The clinical characteristics of the ICIs cohort
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Table | GBP5 Expression and Its Relationship with the Clinical Characteristics of 35
Extensive SCLC Patients of the First Affiliated Hospital of University of South China

Clinic Pathological Features | n Expression of GBP5
GBP5-High | GBP5-Low | P
Gender
Male 31 24 7 0.2377
Female 4 2 2
Age
<64 17 14 3 0.2886
264 18 12 6
Immunotherapy response
Sensitive group 24 21 3 0.0082
Refractory group I 5 6

Note: The P-value was calculated by Chi-square test.

(Mariathasan et al) were detailed in the Supplementary Table 3. Additionally, we download the expression data and
129

clinical prognosis data of melanoma patients treated with ICIs from a study published by Liu et a

Evaluation of Immune Infiltration and Pathway Enrichment

We calculated the immune cells present in the tumor microenvironment of each patient using three published immune
infiltration algorithms (quanTIseq,’® MCPcounter’' and EPIC**** Additionally, the gene list of the immune checkpoint
molecules and immune inflammatory molecules are taken from published literature.*® The pathway enrichment scores
from the Reactome, KEGG, and GO databases were evaluated by GSEA and ssGSEA algorithm.34*36

Statistical Analysis

We used Mann—Whitney U-test to calculate the statistical differences between the continuous variables of the different groups.
Fisher’s exact test was used to calculate the categorical variables in each group. The Kaplan-Meier (KM) method and Log rank test
were used to compare the survival time of the different groups. Statistical analysis and visual analysis in this study are based on
R software (version 3.6). In this study, the p-value is bilateral and p < 0.05 is regarded as statistically significant.

Results

The Relationship Between GBP5 and the Efficacy and Prognosis of Immunotherapy

In this study, we explored the relationship between GBP5 expression and i) the efficacy of immunotherapy and ii) patient
prognosis post-treatment, and we look to explain the underlying molecular mechanism from the perspective of the immune
microenvironment (Figure 1A). In order to evaluate the relationship between GBPS expression and the efficacy of immu-
notherapy in SCLC, we use the TIDE algorithm to predict the response of SCLC patients to the treatment. We found that
patients with high levels of GBP5 (GBP5-High) in George-SCLC had a higher proportion of responders (patients with
favorable treatment outcome) than those classified as GBP5-Low (Figure 1B, p < 0.05). These findings were echoed by the
results of a similar analysis using the Jiang-SCLC cohort data (Figure 1C, p < 0.05). To further validate our assertion that
elevated GBPS levels are indicative of a better prognosis following ICI immunotherapy, we conducted the same analysis using
data from urothelial cancer patients that had been treated with ICIs. The KM curve shows that the GBP5-High population has
significantly longer overall survival (OS) time than the GBP5-Low population (Figure 1D, log-rank p = 0.008, HR = 0.71,
95% CI: 0.54-0.91). To further verify the relationship between GBP5 and ICI immunotherapy, we used IHC to evaluate the
molecular level of GPBS5 in SCLC patients (Figure 2A-D). The curative effect of an immune therapy is indicated by the degree
of lesion regression (calculated by measuring tumor size in computed tomography (CT) scans before and after treatment). We
found that GBP5-High patients (Figure 2A and B) had rapid tumor regression (Figure 2E and F) after receiving 6 cycles of
combination therapy (Etoposide-cisplatin (EP) and ICIs (Durvalumab). Conversely, SCLC patients with GBP5-Low status
(Figure 2C and D) did not show any obvious tumor regression after receiving the same regimen (Figure 2G and H). Due to the
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Figure | The association between GBP5 and the efficacy of ICls. (A). The overall design of the study. The differences in efficacy between the GBP5-high and GBP5-low
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Figure 2 GBP5 expression and CT in SCLC. Immunohistochemical staining of SCLC patients with an anti-GBP5 antibody showed GBP5-High expression (A and B) and
GBP5-Low expression (€ and D). (Scale bar = 20 um). Chest CT in SCLC patients with GBP5-High expression (E and F) showed rapid tumor remission after the 6 cycles of
combination of EP and ICls (Durvalumab). Red arrows point to tumor. Chest CT in SCLC patients with GBP5-Low expression (G and H) did not show tumor regression
after the 6 cycles of combination of the EP and ICls (Durvalumab). Red arrows point to tumor.

limited numbers of the SCLC patients received ICIs, we used another ICIs-Melanoma cohort (Liu et al)*® to explore whether
the target gene GBP5 was an independent prognosis factor. In the univariable Cox regression model, we found that GBP5-high
melanoma patients treated ICIs had longer PFS time compared GBP5-low melanoma patients treated ICIs (P < 0.05,
Supplementary Figure 1). Additionally, we found GBPS was an independent prognosis factor for melanoma patients received
ICIs (P < 0.05, Supplementary Figure 1).

The Relationship Between GBP5 and i) Immune Checkpoint Molecules and ii)

Immune-Related Genes

To achieve our objective, we analyzed the impact of GBPS status on both the expression of immune checkpoint molecules and
immune-related genes. In the George-SCLC cohort, GBP5-High patients had significantly higher levels of immune checkpoint
molecules (Figure 3A, p < 0.05) (including PD-L1, HAVCR2, LAG3, IDP1, TIGIT, PD-1 and PDCD1LG2) compared with
GBP5-Low patients. We observed similar results, in terms of increased expression of immune checkpoint molecules, for the
GBP5-High population of the Jiang-SCLC cohort (Figure 3B, P <0.05). In additional, in both cohorts (George-SCLC: Figure 3C,
Jiang-SCLC: Figure 3D), the GBP5-High population exhibited significantly increased expression of cytotoxicity-related genes
(CD8A, GZMA and GZMB), chemokine-related genes (CX3CL1, CXCL9 and CXCR3) and antigen presentation related gene
(HLA-A) and tumor necrosis factor (TNF) family related genes (TNFRSF18, TNFRSF8, TNFRSF9, TNFSF10, TNFSF14,
TNFSF18, TNFSF4 and TNFSF9) compared with GBP5-Low populations.

The Relationship Between GBP5 and Immune Cells

In the George-SCLC cohort, the GBP5-High subset had significantly elevated levels of B cells, CD4+T cells, CD8+T
cells, and macrophages compared to the GBP5-Low subset (Figure 4A, p < 0.05). We also used two other immune
infiltration evaluation algorithms (MCPcounter: Figure 4B; quanTIseq: Figure 4C) to analyze the George-SCLC cohort
and found that the GBP5-High population exhibited significantly higher levels of CD8+T cells, cytotoxic lymphocytes,
B cells, and NKT cells than patients with GBP5-Low status. These analyses were repeated using the Jiang-SCLC cohort
data and similar results were observed. The GBP5-High patients showed significantly higher levels of B cells, CD4+T
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Figure 3 The association between GBP5 and immune-related genes. The differences in the expression of the immune checkpoint molecules between GBP5-High and GBP5-
Low groups in the George-SCLC (A) and Jiang-SCLC (B) cohorts. The differences in the immune-related genes between GBP5-High and GBP5-Low in the George-SCLC

(C) and Jiang-SCLC (D) cohorts. *P < 0.05, **P < 0.01, **P < 0.001, **=P < 0.0001.
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Figure 4 The association between the GBP5 and immune cells. The differences in immune cells estimated by EPIC (A), MCPcounter (B), and quanTlseq (C) between the
GBP5-High and GBP5-Low SCLC in the George-SCLC. The differences in immune cells estimated by EPIC (D), MCPcounter (E), and quanTlseq (F) between the GBP5-High

and GBP5-Low SCLC in the Jiang-SCLC. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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cells, CD8+T cells and macrophages compared with their GBP5-Low counterparts (Figure 4D, p < 0.05). When
MCPcounter (Figure 4E) and quanTIseq (Figure 4F) were used to analyze the Jiang-SCLC cohort, it was shown that
once again that the GBP5-High population had significantly higher levels CD8+T cells, cytotoxic lymphocytes, B cells
and NKT cells compared with the sup-group of GBP5-Low patients.

GBP5 and Pathway Enrichment Activity

The GSEA algorithm was used to analyze and compare the activity of the immune-related pathways in the GBP5-High and GBP5-
Low groups. The results showed that the TME of the GBP5-High groups were significantly enriched with respect to the immune
response and immune activation related pathways, including interferon gamma signaling, Interleukin-10 signaling, positive
regulation of cytokine production involved in immune response, positive regulation of T cell mediated cytotoxicity, regulation of
T cell mediated cytotoxicity, positive regulation of CD4-positive, alpha-beta T cell activation, antigen processing and presentation
of endogenous antigen, B cell receptor signaling pathway, cytokine binding, chemokine activity, leukocyte activation involved in
inflammatory response and positive regulation of chemokine secretion (Figure SA: George-SCLC; Figure 5B: Jiang-SCLC).
Similarly, the results of ssGSEA showed that the GBP5-High groups had significantly increased immune response signal pathway
scores, including T cell receptor binding, interferon gamma signaling, MHC class I protein complex, natural killer cell activation,
positive regulation of tumor necrosis factor superfamily cytokine production, positive regulation of tumor necrosis factor
biosynthetic process, regulation of natural killer cell mediated immunity, regulation of lymphocyte activation, leukocyte mediated
cytotoxicity, leukocyte proliferation, CD4 positive or CD8 positive alpha beta T cell lineage commitment, negative regulation of
vascular endothelial cell proliferation (Figure 5C: George-SCLC; Figure 5D: Jiang-SCLC). On the contrary, the activity of fatty
acid pathway was significantly down-regulated in both GBP5-High populations (Figure 5C: George-SCLC; Figure 5D: Jiang-
SCLC).

Discussion

Although the combination therapy mode of SCLC has made considerable progress over the past 30 years, the stark reality is that
only a small number of SCLC patients benefit from improved long-term survival.'*"=* With the recent improvements in the
understanding of ICIs, the prognosis of SCLC patients is likely to improve. Therefore, to optimize the treatment regimen, it is
particularly important to identify predictive biomarkers that can be used to screen patient populations to select those most likely to
benefit from immunotherapy. In both cohorts, having a GBP5-High status was indicative of having a better chance of responding
to ICI treatment. Additionally, we found that compared with data from the GBP5-Low sub-groups, patients in the GBP5-High
population had significantly increased inflammatory molecule expression, immune cell infiltration level, and immune response
pathway. GBPS5, the interferon (IFN)-inducible GTPases, can up-regulate antibacterial immunity and promote cell death.’® GBP-5
is increased in breast cancer with significantly prolonged survival time.? These tumors were also up-regulated in IFNy-induced
chemokines.* Additionally, GBP5 served as a good prognostic marker in PD1/PDL1 high-expressing basal-like breast cancer.'
Wang et al found that high expression of GBP5 was associated with a better prognosis of skin cutaneous melanoma patients, which
indicated that GBP5 may be a novel prognostic biomarker.** Therefore, we conclude that GBP5 may be a useful prognostic
marker for the success of ICI immunotherapy as a treatment for SCLC patients.

In this study, we found that GBP5 was associated with higher levels of inflammatory factors, including cytotoxic related genes
(CD8A, GZMA and GZMB); chemokine related genes (CX3CL1, CXCL9 and CXCR3); antigen presentation related genes
(HLA-A) and TNF family related genes (TNFRSF18, TNFRSF8, TNFRSF9, TNFSF10, TNFSF14, TNFSF18, TNFSF4 and
TNFSF9). The chemokine (C-X-C motif) ligands (CXCL) are important members of the chemokine family, which mainly cause
the directional migration of cells, but can induce the migration of immune cells (such as T cells, B cells, dendritic cells and natural
killer cells) during inflammation.** Yan et al observed that the cytokine gene IRF-1 can regulate CXCL10 and CXCR3 to induce
anti-tumor immunity in hepatocellular carcinoma (HCC) cells.** In addition, CXCL9 can predict the curative effect of the PD1/
PDLI immune checkpoint inhibitor in HCC patients.*’ Other studies have shown that Granzyme A (GZMA) is related to the
efficacy of ICIs in many cancer types.***’ TNF-a is an effective inflammatory cytokine mainly produced by activated
macrophages, lymphocytes, and other cell types. TNF-o plays an important role in inflammatory immune response.** >°

In addition to to up-regulation of inflammatory factors, we found that GBP5 was related to a high level of immune cell
infiltration, including B cells, CD4+T cells, CD8+T cells, and NKT cells. Besides secreting cytokines such as interferon IFN-y,

4160 e Journal of Inflammation Research 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Tong et al

Pathway Gene ranks NES  Pvalue
A KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION B ey 077 1.0e-04
REACTOME_INTERFERON_GAMMA_SIGNALING LTI, Wn| 083 1.1e-04
REACTOME_INTERLEUKIN_10_SIGNALING LTI 085 1.2e-04
GO_POSITIVE_REGULATION_OF_CYTOKINE_PRODUCTION_INVOLVED_IN_IMMUNE_RESPONSE IO I 080 1.1e-04
GO_POSITIVE_REGULATION_OF_T_CELL_MEDIATED_CYTOTOXICITY I TETIRT || 083 380-04
GO_REGULATION_OF_T_CELL_MEDIATED_CYTOTOXICITY LITETIRTR 1| 085 12e-04
GO_POSITIVE_REGULATION_OF_CD4_POSITIVE_ALPHA_BETA_T_CELL_ACTIVATION U TTRTRTI i 085 1.2e-04
GO_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_ANTIGEN T 086 1.3e-04
GO_B_CELL_RECEPTOR_SIGNALING_PATHWAY IR | 085 1.1e-04
GO_CYTOKINE_BINDING W gy 072 1.0e-04
GO_CHEMOKINE_ACTIVITY B i 088 1.1e-04
GO_LEUKOCYTE_ACTIVATION_INVOLVED_IN_INFLAMMATORY_RESPONSE W o) 084 12004
60_POSITIVE_REGULATION_OF_CHEMOKINE_SECRETIoN 111 1+ . 084  5.5e-04
T 4000 8000 12000 16000
Pathway Gene ranks NES P value
B KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION ==+==r===w==rs o s 050 7.70-02
REACTOME_INTERFERON_GAMMA_SIGNALING ™= ** = ' === oo 062 4.30-02
REACTOME_INTERLEUKIN_10_SIGNALING ™"~ " . 077 1.7e-02
GO_POSITIVE_REGULATION_OF_CYTOKINE_PRODUCTION_INVOLVED_IN_IMMUNE_RESPONSE *" 071 2.8e-02
GO_POSITIVE_REGULATION_OF_T_CELL_MEDIATED_CYTOTOXICITY ™' =+ = - ! 074 7.56-02
GO_REGULATION_OF_T_CELL_MEDIATED_CYTOTOXICITY "= @ oo 075 4.3e-02
GO_POSITIVE_REGULATION_OF_CD4_POSITIVE_ALPHA_BETA_T_CELL_ACTIVATION 071 3.0e-02
GO_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_ANTIGEN ' 0.86 7.66-03
GO_B_CELL_RECEPTOR_SIGNALING PATHWAY b= + - S 090 5.1e-04
GO_CYTOKINE_BINDING = w067 246-02
GO_CHEMOKINE_ACTIVITY * e v 066 3.9e-02
GO_LEUKOCYTE_ACTIVATION_INVOLVED_IN_INFLAMMATORY_RESPONSE ™" =" = < 069 45e-02
GO_POSITIVE_REGULATION_OF_CHEMOKINE_SECRETION * ** * - 0.80 2.3e-02
"0 10000 20000 30000
c it e S —

mhe class i protein complex [
natural killer cell activation [N
positive regulation of tumor necrosis factor superfamily cytokine production [
positive regulation of tumor necrosis factor biosynthetic process [
regulation of natural killer cell mediated immunity [
regulation of lymphocyte activation [
leukocyte mediated cytotoxicity [
leukocyte proliferation [
CD4 positive or CD8 positive alpha beta T cell lineage commitment [
negative regulation of vascular endothelial cell proliferation
fatty acid elongation saturated fatty acid
25 0.0 25 5.0 75
t value of GSVA score
GBP5-High versus GBP5-Low
(SCLC George et.al.)

D CD4 positive or CD8 positive alpha beta T cell lineage commitment I
T cell receptor binding I
regulation of natural killer cell mediated immunity IR
leukocyte mediated cytotoxicity I
positive regulation of tumor necrosis factor biosynthetic process
natural killer cell activation
regulation of lymphocyte activation
leukocyte proliferation
negative regulation of vascular endothelial cell proliferation
positive regulation of tumor necrosis factor superfamily cytokine production
mhe class i protein complex
interferon gamma signaling

fatty acid elongation saturated fatty acid
2 4

o

-4 2

t value of GSVA score

GBP5-High versus GBP5-Low
(SCLC Jiang et.al.)

Figure 5 The association between GBP5 and immune-related signaling pathways. The differences in inflammatory molecule related signaling pathways estimated by GSEA
between the GBP5-High and GBP5-Low SCLC in the George-SCLC (A) and Jiang-SCLC (B) cohorts. The barplot shows the differences in the ssGSEA scores between
GBP5-High and GBP5-Low SCLC in the George-SCLC (C) and Jiang-SCLC (D).
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NK cells also release lysosomes containing perforin and granzyme to kill target cells.”' Studies have shown that by increasing the
expression level and activation of NK cells, the curative effect of ICIs treatment can be enhanced, thus prolonging the OS time of
cancer patients.> A randomized Phase II clinical trial (NCT02519322) found that the density of B cells was higher in the
responders of melanoma treated with ICIs compared with the non-responders.> Study of the anti-tumor response of B cells in
clinical samples of patients with metastatic melanoma found that any increase of OS rate was associated with the co-existence of
tumor-associated CD8+ T cells and CD20+ B cells, rather than other clinical features.* The percentage of infiltrating CD8+
T cells in tissues increased, which was related to the prolonged progression-free survival (PFS) of patients with melanoma treated
with ICIs.>

However, this study has some limitations. First, since the SCLC cohort receiving ICIs was very limited, we were only
able to verify the relationship between GBP5 expression and the response of immunotherapy estimated by the TIDE
algorithm in the George-SCLC and Jiang-SCLC cohorts. Secondly, we only used a local cohort containing 35 SCLC patients
from the First affiliated hospital of the Hengyang Medical school, University of South China for verification, therefore, we
hope to recruit more SCLC patients receiving ICIs for follow-up verification. Third, we have not conducted relevant cell
experiments or animal experiments to directly prove our hypothesis. We hope to further explore the link between the GBP5
expression and immunotherapy prognosis. Finally, we hope that future work on this topic will focus on the collection of more
cancer types in order to validate the role of GBP5 expression in the prognosis associated with ICls.

Conclusions

In this study, we found that the high expression of GBPS was related to a better response to ICI immunotherapy. Additionally,
GBPS is related to increased levels of inflammatory molecules, significantly enriched immune cell infiltration and increased
activity of the immune response pathway. Therefore, GBP5 may be a biomarker of the therapeutic effect of immunotherapy on
SCLC.
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