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Genomic alterations in tumor cells can influence immune response, as has been demonstrated in 
several tumor types. For instance, mutations in certain genes like EGFR or B-RAF are associated with 
a particular immune phenotype. Non-small cell lung cancer (NSCLC) is one of the most immunogenic 
tumors, but certain genomic alterations can modulate and influence immune response. In the present 
work, we explore the transcriptomic landscape and immunologic profile of NSCLC with molecular 
alterations in SMARCA4. Using the TCGA repository we exploited their analysis with R and other 
available packages. cBioPortal was used to explore and analyze the mutational profile present in 
those tumors The prognostic value of identified genes in patients treated with immunotherapy was 
evaluated using the KMplotter online tool, and for correlations with immune populations TIMER 2.0 
was interrogated. In lung adenocarcinoma (LUAD) and squamous cell carcinoma (LUSC) disruptive 
mutations in SMARCA4 were presented in 8%, and 4% of the cases, respectively. Gene deletions were 
observed in 1% of the population. The transcriptomic profile in LUAD and LUSC with deletions or 
disruptive mutations was explored. Interrogating TCGA using a 2.5 gene expression fold change (FC) 
we observed five genes commonly upregulated, and thirty-one genes commonly decreased when 
SMARCA4 was mutated or CNV loss was present. Enriched biological functions for downregulated 
genes included “Antigen processing and presentation, endogenous lipid antigen via MHC class Ib. 
Expression of CD1A, CD1C, CD1E, CX3CR1, and MYO1G showed a strong positive correlation with 
dendritic cells (DC) and dendritic cells resting (DCR). The increased expression of gene signatures 
formed by these transcripts resulted in a better prognosis in a set of patients with different tumors 
treated with anti-PD1 therapies, including 21 non-small cell lung cancers. We evaluated genomic 
alterations and transcriptomic patterns of SMARCA4 alterations in NSCLC tumors, identifying a 
relevant immunologic downregulated gene set linked with antigen presentation that predicts response 
to anti-PD1 therapies.
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Immunotherapy has gained momentum with the approval of several agents, in different indications, 
demonstrating a clear improvement in time-to-event endpoints like progression-free survival (PFS) or overall 
survival (OS)1. However, it has become clear that not all patients respond to this treatment and, for some of 
them, response durations are limited in time, suggesting the importance of identifying biomarkers of response1,2. 
Two kinds of biomarkers have been developed and incorporated in the clinical setting: those related to the 
expression of the target ligand (PD-L1); and those associated with the genomic profile of the tumor itself, 
including MSI-H / D-MMR or high tumor mutational burden (TMB)2. Other explored biomarkers include 
tumor microenvironment (TME) factors, such as the presence of tumor-infiltrating lymphocytes (TILs), gene 
expression signatures, or tumor molecular profiles2. In recent years, much of the research in this field has focused 
on the identification of biological alterations that could be used as surrogate markers of activity, or targets for the 
development of novel immune checkpoint inhibitors (ICIs)1,2.

Non-small cell lung cancer (NSCLC) is one of the most sensitive tumors to ICI3. Currently, immunotherapy 
alone or in combination with chemotherapy in NSCLC, without molecular driver alterations, is the treatment of 
choice in first line2,3. However, while elevated PD-L1 expression has been associated with increased response to 
ICIs, it has also been shown that patients with PD-L1-positive tumors may not respond, and patients with PD-
L1-negative tumors may experience clinical benefit, demonstrating the complexity of the biological scenario, 
and the necessity to identify better biomarkers for patient selection2,4. Given the current experience, other 
biomarkers beyond PD-L1 could affect the clinical activity of ICI. For instance, genomic alterations within the 
tumor can influence the immune microenvironment4.

How driver mutations change the immune response has been studied in some situations. For example, 
tumors with mutations in druggable genes like EGFR, ALK, or ROS are known to experience a worse response to 
immunotherapy2,4. On the other hand, little information about the immune microenvironment and the tumoral 
presence of mutations at BRAF, RET, or MET has been reported3. In a similar way, limited data has been reported 
in relation with SMARCA4 alterations and immune response. However, a recent article associates SMARCA4 
loss with decreased response to anti-PD1 immunotherapy, which tumors were associated with significantly low 
infiltration of dendritic cells (DCs) and CD4 + T cells into the tumor microenvironment (TME)5.

SMARCA4 is a gene located on chromosome 19p13 that encodes the expression of the BRG1 transcription 
activator, one of the most common abnormal ATP-dependent catalytic subunits of the SWI/SNF chromatin 
remodeling complex6,7. SMARCA4 is a tumor suppressor gene mutation that contributes to tumorigenesis. Loss 
of function mutations in SMARCA4 lead to disruption of chromatin regulation, promoting uncontrolled cell 
proliferation6,7. SMARCA4 has several functions, including the regulation of gene expression, differentiation, 
and transcription, which justifies why its mutation, especially homozygous deletions, and truncations, has 
been associated with a weak response to conventional chemotherapy and poor prognosis in tumors like lung 
adenocarcinoma (LUAD)6,7. In line with this, the 2021 WHO Classification of Lung Tumors (fifth edition) 
recognized thoracic SMARCA4-deficient undifferentiated tumor as a new lung cancer subtype. NSCLC with no 
expression of SMARCA4 is currently understood as SMARCA4-negative adenocarcinoma, SMARCA4-negative 
squamous cell carcinoma, or thoracic SMARCA4-deficient undifferentiated tumor8.

SMARCA4 alterations are divided into class I mutations (loss of function) such as truncations, fusions, and 
deletions, and class II, which are nonsense mutations or variants of unknown significance6. Although class II are 
the most frequent SMARCA4 alterations, class I mutations are predominant in SMARCA4 mutated NSCLC6. In 
line with this, only loss of SMARCA4 function have been associated with a lack of activity to anti-PD1 therapies5.

Given the influence that genomic changes have on the immune microenvironment and how this can influence 
the respond against immune-check point inhibitors, in this work we aimed to evaluate the immunogenic profile 
of lung cancers with SMARCA4 genetic alterations.

Material and methods
Data collection and processing
Data from TCGA was downloaded to evaluate the expression of transcripts up or downregulated when deletions 
or disruptive mutations of SMARCA4 were present in LUAD. Supplementary table 1 summarized the studies 
selected for the analysis.

Genomic alteration and transcriptomic analysis
Information from mutations was extracted from the TCGA Lung adenocarcinoma Pan-cancer atlas study 
contained at CBioPortal (http://www.cbioportal.org)9. This database contains 507 samples with mutation 
and copy number alterations (CNA). CBioPortal was used to identify and classify mutations in SMARCA4 in 
lung adenocarcinoma samples. CBioPortal classifies mutations into driver (mutations that may be linked to 
oncogenesis) or VUS (variant of unknown significance). VUS mutations are those that have not been studied 
by the OncoKB team and their relevance in the tumor is unknown. Structural variation is defined as a region of 
DNA that can include inversions and balanced translocations or genomic imbalances. Deep deletion indicates a 
deep loss, possibly a homozygous deletion. Amplification indicates a high-level amplification (more copies, often 
focal). Mutations are changes in DNA sequences. Disruptive mutations are defined as mutations that result in a 
disrupted protein structure.

Information for patient outcomes including overall survival (OS) and disease-free progression (DFP) of 
patients was analyzed depending on whether they had altered SMARCA4 or not.

Transcriptomic information was also extracted from TCGA mapping including genes that were upregulated 
when SMARCA4 had disruptive mutations and upregulated when gene deletion was present. For this comparison 
among genes, we used a fold change greater than 2.5, for both conditions upregulated and downregulated.

For graphical representations we used http://bioinformatics.psb.ugent.be/webtools/Venn/.
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Gene set enrichment analysis
Selected mutated genes were analyzed using the g.profiler biological functional enrichment analysis tool ​(​​​h​t​t​p​
s​:​/​/​b​i​i​t​.​c​s​.​u​t​.​e​e​/​g​p​r​o​f​i​l​e​r​/​g​o​s​t​​​​​) (accessed in January 2025). The highlighted GO molecular function terms were 
selected. These terms are calculated using a greedy search strategy that recalculates the hypergeometric p-values 
with new parameters. This approach ensures that several principal terms of a component are taken into account, 
rather than simply selecting the term with the highest level of significance. For the smallest group of genes, 
an individualized search of each gene was performed in GeneCards (https://www.genecards.org/) (accessed in 
August 2023), and its biological function was detailed.

Correlation between gene expression and immune cell infiltration
Tumor Immune Estimation Resource (TIMER 2.0) was used to explore the associations between gene expression 
and immune infiltration cells (http://timer.cistrome.org/, last time accessed on February 2024)10. TIMER provides 
4 modules (Gene, Mutation, sCNA, and Outcome) to explore the association between immune infiltrates (such 
as CD8 + and CD4 + ; T cells; B cells and neutrophils, among others, in LUAD) and their genomic changes10. The 
gene module (Immune association) was used to link gene expression with dendritic cell population.

Outcome analyses
The KM Plotter, as described in http://www.kmplot.com11 correlates gene expression of the identified transcripts 
with clinical outcome of patients treated with immunotherapy. Datasets used in this analysis were indicated in 
Szonja Anna Kovácshttps et al.12.

Results
Structural genomic alterations of SMARCA4 in lung adenocarcinomas
We first explored the frequency of molecular alterations of SMARCA4 in different tumors as displayed in 
Supplementary Fig.  1 (data from TCGA-Pan cancer atlas). Tumors with the highest number of alterations 
included endometrial, melanoma, and esophageal followed by ovarian, lung adenocarcinoma, and stomach.

In this work, we focused on non-small cell lung cancer (NSCLC), where the percentage of squamous lung 
cancer (LUSC) and adenocarcinoma (LUAD) patients with SMARCA4 mutations were analyzed. In LUAD, 43 
out of 507 (8.48%) evaluated patients presented disruptive mutations, and 5 and 2 out of 507 (0.98–0.39%) for 
gene deletions and structural variants, respectively (Fig. 1A). In LUSC, the proportion was smaller with 17 out 
of 466 patients analyzed (3.65%) and 3 out of 466 with gene deletions (0.64%) (Fig. 1A).

Taking into consideration the 50 SMARCA4 mutations in all LUAD cancer patients analyzed, 27 were defined 
as driver mutations: 15 as truncating, 6 as splicing, 2 as fusion, and 4 as missenses. From variants of uncertain 
significance (VUS) mutations, all of them were missense mutations (Fig. 1B). In LUSC, 13 out of 21 SMARCA4 
mutations were considered driver mutations, of which most were truncating (Fig. 1B).

Figure 1C displays the arrangement of mutations along the SMARCA4 gene in LUAD and LUSC, and the type 
of mutation as indicated in the legend. In this diagram, the Y-axis indicates the number of patients with each 
mutation. The diagram represents the structure of the gene, with the location of its most prominent domains, 
and the position where the mutations are located (the X-axis shows the number of amino acids). As we can see, 
the missense mutations are the most frequent in the population and are located along the entire gene.

When evaluating the outcome, both overall survival (OS) and progression-free survival (PFS) in SMARCA4 
mutated tumors had shorter survival in LUAD, as displayed in Fig. 1D. In LUSC, SMARCA4-mutated tumors 
had no worse overall survival or progression-free survival (Fig. 1E).

Co-occurring mutations in lung adenocarcinomas with mutated SMARCA4
We next explored the co-occurrence of mutations in SMARCA4 mutated NSCLC. To do so, we selected those 
genes that were mutated in at least 15% of patients using data from TCGA as described in material and methods 
(Fig. 2A). We obtained a list of 10 genes that showed co-occurrence with SMARCA4 in LUAD with at least 3% 
frequency (Fig. 2B). These transcripts included TTN, RYR2, USH2A, PTPRD, COL11A1, KEAP1, RYR3, NRXN1, 
FAT4 and SI.

To better understand the function of these genes, we performed a functional enrichment analysis using as 
described in the methodology. Most of the genes that showed a co-occurrence with SMARCA4 were involved in 
calcium-related pathways (RYR2, RYR3, TTN, NRXN1, and FAT4), response to mechanical stimuli (TTN, RYR2, 
COL11A1, and NRXN1), or adhesion (PTRPD, NRXN1, and FAT4) (Fig. 2C). The functions shown in the graph 
were the most relevant terms identified.

In parallel, we analyzed those genes that co-occur with SMARCA4 mutations from the whole spectrum of 
genes, independently of the mutational frequency; and selected those in which both mutations were present 
in at least 10 out of the total of 565 patients (Fig. 3A). Most frequent include genes included RYR2, USH2A, 
SPTA1, COL11A1, PCDH15, FAT4, RYR3, FBN2, COL3A1 among others. We note that many of the functions 
and genes were similar to the previous ones, with the addition of some functions such as cell differentiation 
(USH2A, SPTA1, COL11A1, PCDH15, FAT4, FBN2, COL3A1, VCAN, HCN1, ADGRB3, SLC39A12, NLRP14, 
SPEF2, COL12A1, NLRP3, SALL1, ABCB5, HECW1 and CTNNA2), or neuron generation (USH2A, PCDH15. 
FAT4, COL3A1, VCAN, HCN1, ADGRB3, SLC39A12, SALL1, HECW1 and CTNNA2) (Fig. 3B).

Transcriptomic profile of tumors with mutations or CNV loss
We next explored the transcriptomic profile (upregulated and downregulated gene sets) when SMARCA4 was 
mutated or when CNV loss was present. Using a 2.5 gene expression fold change (FC) we observed 48 genes that 
were upregulated and 428 genes that were downregulated in tumors with disruptive mutations in SMARCA4; 
and 80 upregulated and 186 downregulated genes when SMARCA4 deletions were present (Fig. 4A).
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Next, we compared upregulated or downregulated genes that were shared between both conditions 
(disruptive mutations and CNV loss). Among the genes that were overexpressed, we found five common genes: 
PKD1L2, S100P, OSGIN1, NMRAL2P, and TXNRD1 (Fig. 4B). Common genes downregulated when SMARCA4 
was mutated or CNV loss were present included thirty-one, as indicated in Fig. 4B.

Fig. 1.  Structural genomic alterations of SMARCA4 in LUAD (566 samples) and LUSC (487 samples). (A) 
Percentage of LUAD and LUSC samples altered in SMARCA4 and type of alteration. (B) Somatic driver or 
VUS mutation frequency. Within each group of mutations were subclassified into fusions, splices, missense, 
and truncating. (C) Maps mutations of SMARCA4 on a linear protein and its domains (lollipop plots). (D) 
Kaplan–Meier survival curves that evaluate overall survival and progression-free survival when SMARCA4 was 
altered in LUAD. (E) Kaplan–Meier survival curves that evaluate overall survival and progression-free survival 
when SMARCA4 was altered in LUSC.
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Gene-set enrichment analysis
Next, we evaluated molecular and biological functions related to the gene sets identified for both conditions. For 
those transcripts that were upregulated, due to the low number of common genes, we used the GeneCards13. As 
can be seen in Supplementary Table 2, these genes are grouped into a wide range of different functions.
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Fig. 2.  Co-occurring mutational status of SMARCA4 with the most altered genes in LUAD. (A) List of 
genes with more than 15% mutation frequency in LUAD (CBioPortal). (B) Genes showing co-occurrence 
with SMARCA4 in LUAD. Those samples that are mutated for the most frequent genes (A), for SMARCA4 
(B), for both genes (Both) and those that are mutated in neither (Neither) are indicated. The frequency was 
calculated with the number of samples with both mutated genes referenced to the total number of samples. (C) 
Functional enrichment analysis using the g.profiler web tool. This tool provides us with a map of the functions 
in which the p value of each function was reflected and the size of the circle depends on the number of genes 
involved in each one. We selected those functions that the software itself indicates as relevant to the function 
cluster GO molecular function or biological processes.
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For the thirty-one transcripts that were downregulated, we used the g.Profiler14. We obtained four distinct 
and statistically significant functions (GO biological process), all related to the immune system including 
“Antigen processing and presentation, endogenous lipid antigen via MHC class Ib” (p = 4.154e-05), “Regulation 
of leukocyte mediated cytotoxicity” (p = 0.014), “T-cell mediated immunity” (p = 0.047) and “Positive regulation 
of T cell mediated cytotoxicity” (p = 0.036). CD1A, CD1E, CD1C, CX3CR1, and MYO1G were the genes included 
in these functions (Fig. 4C). Other functions in different GO were detected (Supplementary table 3).

Association of the identified gene-set with immune populations in SMARCA4 non-altered 
tumors
As LUAD tumors with genomic alterations of SMARCA4 had a downregulation of antigen processing via MHC 
class Ib genes including, CD1A, CD1C, CD1E, CX3CR1, and MYO1G, we aimed to explore the correlation of 
these genes with immune populations. The increase in expression of CD1A, CD1C, CD1E, CX3CR1 and MYO1G 
showed a strong positive correlation with dendritic cells (DC) (Corr Rho 0.684; 0.761; 0.714; 0.525 and 0.440 
respectively) and dendritic cells resting (DCR) (Corr Rho 0.744; 0.685; 0.692; 0.483 and 0.248 respectively), as 
displayed in Fig. 5A and B.

Association with clinical outcome and response to ICI of the identified gene set
We next aimed to evaluate the association of the identified set of genes in relation to clinical outcome and 
response to anti-PD(L)1.

As can be seen in Figs. 6 A and B, the increased expression of each gene signature resulted in a better prognosis 
in a set of patients with different tumors (including 90 bladders, 103 esophageal cancers, 28 glioblastomas, 22 
hepatics, 110 head and neck cancers, 570 melanomas, 21 non-small cell lung cancers, 22 small cell lung cancer, 
and 348 urothelial cancers).

For both anti-PD-1 (Fig. 6A) and anti-PD-L1 treatments (Fig. 6B), the signature of these genes showed a 
favorable outcome. For treatments with anti-PD-1 (Fig. 6A) the best signature was the one formed by CD1A, 
CD1E, CD1C, and MYO1G (HR 0.48 CI 0.36–0.64, p = 3.4e-07). In the case of anti-PD-L1 (Fig.  6B), CD1A, 
CD1E, CD1C, MYO1G, and CX3CR1 showed the best prognosis (HR 0.57 CI:0.44–0.73, p = 9.2e-06).
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Fig. 3.  Co-occurring mutational status of SMARCA4 with all mutated genes in LUAD. (A) Mutated genes in 
LUAD patients showing co-occurrence with SMARCA4. The total number of samples is 565. (B) Functional 
enrichment analysis using the g.profiler web tool. We selected those functions that the software itself indicates 
as relevant to the function cluster GO molecular function, or GO biological processes.
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Discussion
In the present article, we have evaluated the genomic, transcriptomic, and immunologic profile of NSCLC 
tumors with mutations or deletions at SMARCA4. Identification of subgroups of patients with specific molecular 
alterations that could benefit from a particular target agent is key in oncology, to improve efficacy and maintain 
an adequate safety profile. In this regard, strategies aiming to target SMARCA4 mutated tumors are currently in 
clinical development6.

In addition, evaluation of the immunologic profile of this family of agents could help to select combinational 
strategies to be implemented in the future. In this context, some genomic alterations in NSCLC are linked with 
a particular immunologic profile as is the case for mutations at the EGFR or K-RAS gene15–17. In this context, 
little evidence exists regarding the transcriptomic and immunologic profile of NSCLC tumors with molecular 
alterations at SMARCA4.

In our study, we first evaluated the frequency of SMARCA4 genomic alterations by mapping publicly available 
datasets. We first observed that other tumor types, beyond NSCLC, expressed a higher proportion of SMARCA4 
genomic alterations, including endometrial, melanoma, esophageal, or ovarian. Among the NSCLC types, the 
proportion in LUAD was higher than in LUSC. In LUAD, most of the alterations were disruptive mutations 
compared with gene deletions or structural variants. Similarly, disruptive mutations were more frequently 

CD1A, CD1E, CD1C

Fig. 4.  Transcriptomic profile of tumors with mutations or CNV loss. (A) Percentage of genes upregulated and 
downregulated when SMARCA4 was altered or had CNV loss. (B) Venn diagram of common genes between 
those upregulated and downregulated with disruptive mutation and CNV loss of SMARCA4. (C) Functional 
enrichment analysis using the g.profiler web tool. We selected those functions that the software itself indicates 
as relevant to the function cluster GO molecular function, or GO biological processes.
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Fig. 5.  Immunologic correlation of downregulated genes with myeloid dendritic cells. (A) Heatmap of Rho 
value correlation of CD1A, CD1C, CD1E, CX3CR1, and MYO1G genes with dendritic cells in LUAD. (B) Dot 
plot showing the expression in LUAD (n = 515) of downregulated genes (CD1A, CD1C, CD1E, CX3CR1, and 
MYO1G) in the Y axes and the infiltration level of some immune cells (myeloid dendritic cells and dendritic 
cells resting) in the X axes. The blue regression line shows the positive correlation, and Rho, and Spearman’s 
p-value data are presented in red.
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present in LUSC. Finally, in both groups, truncating mutations were the most frequent alteration within the 
group. This data highlights the importance of this alteration in NSCLC, particularly in LUAD, but also the 
relevant prevalence in other solid tumors.

Although the study by Yumeng Tian et al. found that SMARCA4, KRAS and TP53 showed co-occurrence in a 
large percentage of patients6, in our analysis with CBioportal (TCGA-PanCancer atlas), these genes do not show 
significant co-occurrence (Supplementary Fig. 2).

Functions associated with our co-occurring mutated genes included calcium-related pathways, response 
to mechanical stimuli, or adhesion, among others. The functions identified suggest the relevant role in the 
regulation of transcription by altering the chromatin structure6.

When evaluating the transcriptomic profile associated with genomic alterations of SMARCA4, we observed 
that most of the modified genes were downregulated; which aligns with the role of SMARCA4 in the regulation 
of transcription6. Indeed, commonly and shared down-regulated genes included a total of thirty-one. From 
those genes within this group, enriched biological functions included: antigen processing and presentation, 
endogenous lipid antigen via MHC class Ib”, “Regulation of leukocyte mediated cytotoxicity” or “T-cell mediated 
immunity”. This was an unexpected observation that involved genes like CD1C, CXC3CR1, CD1A, CD1E and 
MYO1G. Therefore, genomic alterations in SMARCA4 negatively modify the antigen presentation process. Indeed 
CD1C, CD1A, and CD1E are structurally related to the major histocompatibility complex (MHC) proteins, and 
they form heterodimers with beta-2-microglobulin18. The CD1 proteins mediate the presentation of primarily 
lipid and glycolipid antigens of self or microbial origin to T cells18. CXC3CR1 is a transmembrane protein and 
chemokine involved in the adhesion and migration of leukocytes19. MYO1G is a plasma membrane-associated 
class I myosin that is abundant in T and B lymphocytes and mast cells20. MYO1G acts as a regulator of T-cell 
migration by generating membrane tension, enforcing cell-intrinsic meandering search, thereby enhancing the 
detection of rare antigens during lymph node surveillance, and enabling pathogen eradication21.

When we explored the association of the identified gene signature with response to anti-PD-(L)1 therapy, 
we observed that this set of genes predicted clinical activity to this type of agents. Combinations of different 
set genes predicted better progression-free survival (PFS) and overall survival (OS). Of note, other mutations 
have been associated with a lack of response to ICI including KEAP1, STK11, or PBRM122. In a recent study, 
there was no difference in outcome (PFS or OS) on ICIs by SMARCA4 alteration status, although differences in 
responses were detected and the benefit was higher in patients treated with ICI versus those with chemotherapy7. 
Sporadic cases have also reported this association23,24. On the other hand, another study showed a different result 

CD1A + CD1E + CD1C CD1A + CD1E + CD1C + CX3CR1

CD1A + CD1E + CD1C + 
MYO1G + CX3CR1CD1A + CD1E + CD1C + MYO1G

All anti – PD-1 All anti – PD-L1

CD1A + CD1E + CD1C + 
MYO1G + CX3CR1CD1A + CD1E + CD1C + MYO1G

CD1A + CD1E + CD1C + CX3CR1CD1A + CD1E + CD1C

a b

Fig. 6.  Clinical outcome analysis of CD1A, CD1C, CD1E, CX3CR1, and MYO1G immune gene-set 
combination in each stage of HNSCC patients. Survival plots of the combination of each functional group 
of immune genes in patients with several tumors (90 bladder, 103 esophageal cancers, 28 glioblastomas, 22 
hepatics, 110 head and neck cancers, 570 melanomas, 21 non-small cell lung cancers, 22 small cell lung cancer, 
and 348 urothelial cancers) with (A) anti-PD1 and (B) anti-PD-L1treatments. Patients whose tumors harbor 
high gene expression levels predicted better survival (red line), and those with low gene expression levels 
predicted worse survival (black line). The number of patients at risk at every time (months), with high (in 
red) and low gene expression (in black) are displayed. HR for risk of death and OS are displayed. The gene 
combination is displayed at the top of the figure.
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suggesting that SMARCA4 mutations predicted lack of efficacy to anti PD1 agents5. In this study SMARCA4 loss 
in tumor cells led to profound downregulation of STING, IL1β and other components of the innate immune 
system5. This data aligns with our observation of a downregulation of antigen presenting genes.

We acknowledge the limitations of this work. Our article is based on bio-informatic information generated 
using publicly available datasets, therefore this data can be considered as hypothesis-generating. In addition, the 
data used in this work did not contain information regarding clinical activity of check-point inhibitors so further 
studies should be performed to confirm the reported findings.

Conclusions
Our study explores the transcriptomic profile of tumors with genomic alterations of SMARCA4 identifying 
a downregulation of relevant genes involved in the activation of T cells through antigen presentation within 
dendritic cells. This data could suggest that tumors with lack of SMARCA4 would have less clinical activity to 
anti PD1 therapies. However, to confirm these observations further prospective studies are needed.

Data availability
The data generated or analyzed during the current study are included in this published article [and its supple-
mentary information files].
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