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Supplementary Figure 

Figure S1. Flowchart of the study design.  

Figure S2. GSEA based on hallmark gene sets between brain metastases and primary 

LUAD. A. GSEA of brain metastases using hallmark gene sets; B. GSEA of primary 

LUAD using hallmark gene sets. 

Figure S3. Molecular expression differences between brain metastases and primary 

tumor. A. Comparison of immune checkpoint molecule expression (PDCD1, CTLA4, 

and TIGIT) between PT and paired BM; B. Comparison of immune cell markers 

expression (CD3E, CD4 and CD8A) between PT and paired BM; C. The correlation 

between PD-L1 expression and CD4/CD8A expression in primary tumor, respectively; 

D. The correlation between PD-L1 expression and CD4/CD8A expression in primary 

tumor, respectively; E. Comparison of IFN-gamma signature between PT and paired 

BM. 

Figure S4. The infiltration levels of immune cell between BM (n = 6) and paired PT 

(n = 6) were compared using MCPCOUNTER and CIBERSORT. A. Comparison of 

six immune cells infiltration (B cell, CTL, Myeloid DC, Monocyte, NK cell and T cell) 

between PT and paired BM using MCPCOUNTER; B. Comparison of three immune 

cells infiltration (CD8+ T cell, Plasma cell and NK resting cell) between PT and 

paired BM using CIBERSORT.  

Figure S5. The infiltration levels of immune cell between all BM samples (n = 70) 

and PT (n = 6) were compared using CIBERSORT, ssGSEA and MCPCOUNTER. A. 

Comparison of six immune cells infiltration (CD8+ T cell, Plasma cell, T cells CD4+ 

memory resting, NK cells resting, NK cells activated and M2 Macrophages) between 

PT and BM using CIBERSORT; B. Comparison of eight immune cells infiltration 

(Activated B cell, Activated CD8+ T cell, CD8+ Tem cell, Endothelial cells, 

Fibroblasts, Immature B cell, Mast cell and Th1 cell) between PT and BM using 

ssGSEA; C. Comparison of four immune cells infiltration (CTL, T cell, B cell and 

NK cell) between PT and BM using MCPCOUNTER.  

Figure S6. Tumor purity related features in brain metastases cohort. A. Comparison 

of the proportion of total immune, epithelial, endothelial, and fibroblast cells between 

EGFR-positive, ALK-positive, and EGFR/ALK-negative by using CIBERSORT; B. 

Comparison of the ESTIMATE score, Stromal score, and Immune score between 

EGFR- positive, ALK-positive, and EGFR/ALK-negative by using ESTIMATE tool. 

The P values were corrected by the FDR method. EGFR+: EGFR-positive; ALK+: 

ALK-positive; EGFR/ALK -: EGFR/ALK-negative. 

Figure S7. The iTreg and nTreg cells infiltration in LUAD BMs. A. Comparison of 

the infiltration levels of iTreg and nTreg cells between EGFR-positive, ALK-positive 

and EGFR/ALK-negative using ImmunCellAI; B. Comparison of the infiltration 

levels of iTreg and nTreg cells between EGFR-positive, ALK-positive, 

KRAS-mutation and EGFR/ALK/KRAS-negative using ImmunCellAI. The P values 

were corrected by the FDR method. 

Figure S8. The infiltration levels of immune cell between EGFR-positive, 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-006243:e006243. 11 2023;J Immunother Cancer, et al. Xiao G



ALK-positive, KRAS-positive and EGFR/ALK/KRAS-negative were compared using 

CIBERSORT, ssGSEA and MCPCOUNTER. A. Comparison of five immune cells 

infiltration (CD8+ T cell, T cells follicular helper, Monocytes, M0 Macrophages and 

M2 Macrophages) between the four groups using CIBERSORT; B. Comparison of 

three immune cells infiltration (CD8+ T cell, CTL and Endothelial cell) between the 

four groups using MCPCOUNTER; C. Comparison of four immune cells infiltration 

(CD8+ T cell, M1 Macrophage, M2 Macrophage and Treg) between the four groups 

using QUANTISEQ. The P values were corrected by the FDR method. 

Figure S9. A. Example images of representative infiltrated, excluded and desert 

tumor-immune phenotypes, were shown to illustrate distinct CD8+ T cell distribution 

in denoted stroma versus tumor areas. (a. CD8+ T cell infiltrating within the solid 

tumor; b. CD8+ T cells infiltrating within the tumor stroma); B. The proportion of 

three immune phenotype (infiltrated, excluded, and desert) in EGFR-positive, 

ALK-positive, and EGFR/ALK-negative.  

Figure S10. IHC method evaluates the infiltration level of CD8+ T cells (A), Foxp3+ 

Treg cells (B), and CD163+ M2 macrophage (C) under 200x magnification. HP: high 

power. The P values were corrected by the FDR method. 

Figure S11. the TCR repertoire in LUAD BMs. A. Comparison of TCR repertoire 

(clonality and richness) between PT and paired BM; B. Comparison of the clonality 

and richness between EGFR-positive, ALK-positive and EGFR/ALK-negative; The P 

values were corrected by the FDR method. C. The heatmap shows the CDR3 between 

EGFR/ALK-negative and EGFR/ALK-positive; D. The prognostic significance of the 

clonality and richness was evaluated using Kaplan-Meier plots (log-rank test). The 

optimal cutoffs were used to define high/low value by survminer R package.  

 

 

Supplementary Table 

Table S1. Patient’s characteristics (n = 70). 
Table S2. Demographics and Pathological Information of the Xiangya Cohort. 

Table S3. Sample information of paired samples in the Xiangya cohort. 

Table S4. the CDR3 of the TCR β chain (TRB) was recovery from the bulk RNA-seq. 

Table S5. the differentially expressed genes between primary lung adenocarcinoma 

and brain metastases. 

Table S6. immunohistochemical evaluation. 
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