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Figure S1. Compare false positive rates by random permutation. (A) Compare pooled analysis and 

meta-analysis in data with randomly permutated labels. We randomly permutated sample labels in 

the analysis of tumor–normal expression difference. Then, we compared the observed p-values 

generated from the pooled-sample analysis (blue dots, y-axis values) and meta-analysis (red dots, y-

axis values) to their expected uniform p-value distribution (x-axis values) on a quantile-quantile (QQ) 

plot. The observed p-values from meta-analysis in the permutation test align well with the expected 

null distribution (by overlapping with the x = y line), indicating that meta-analysis estimates the real 

statistical significance reasonably well, and leads to few false positives. On the other hand, a large 

inflation in statistical significance was seen for the pooled-sample analysis, suggesting the existence 

of many false positives. The purple line indicates the significance=0.05 after Bonferroni correction (i.e., 

any dots below this line will be identified as hits after Bonferroni correction). (B) Compare p-values 

from real observed and randomly permutated data in meta-analysis. We compared the p-values 

generated from the real observed data from the meta-analysis (green dots, y-axis values) and p-values 

generated from data with randomly permutated labels. Although a large portion of this observed data 

was statistically significant, given the comparison we had in the permutation test, we are confident 

that hits identified by meta-analysis from real observed data are reliable. 
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Figure S2. Separation of tumor and normal tissue samples from principal component analysis. We 

selected datasets from studies with both tumor and non-malignant tissue samples. Principal 

component analysis was performed and the first two principal components were used for projection 

of the samples. With the samples colored by the tissue origin types, we found in the majority of the 

studies, tumor and normal tissue samples were clearly separated. However, the existence of a few 

exceptions indicates that additional factors other than tissue type exerted stronger influence in driving 

the transcriptomic differences across all samples. 
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Figure S3. Reproducibility of tumor–normal expression difference and survival association across 

different studies from ADC or SQCC. (A,B) Standardized mean expression differences between tumor 

and normal samples were calculated for all genes, and Spearman rank correlation coefficients for 

pairwise correlation among individual studies were visualized in the correlation plots for ADC 

studies (A) and SQCC studies (B). (C,D) Likewise, z-scores from Cox-PH survival association analysis 

were used to examine pairwise global correlation among ADC studies (C) and SQCC studies (D). 
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Figure S4. Statistical summary from fgsea for selected gene sets used in pathway enrichment analysis 

for tumor-normal expression difference results in ADC and SQCC. (A,B) Normalized enrichment 

scores (NES), nominal p-values and adjusted p-values were provided for selected gene sets (A). The 

running enrichment plots were also provided (B). 
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Figure S5. Evidence of chr3p deletion in lung cancer. (A) Tumor–Normal expression difference of 

chr3p genes tends to be negative for ADC and SQCC. Standardized tumor–normal gene expression 

mean differences from meta-analysis were plotted for genes grouped by their cytoband location on 

chromosome 3p arm. Black bars represent median SMD for each cytoband. (B) Tumor–Normal 

expression difference from meta-analysis for eight candidate tumor suppressor genes on 3p21.3 in 

ADC and SQCC. (C) Tumor–Normal standardized mean difference for eight candidate tumor 

suppressor genes on 3p21.3 in different studies of ADC and SQCC. 

 

Figure S6. fgsea summary statistics for selected gene sets in Figure 3. Normalized enrichment scores 

(NES), nominal p-values and adjusted p-values were provided for selected gene sets used in Figure 3. 
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Figure S7. Distribution of z-scores from survival association analysis for gene sets from GSE22886 

that are differentially expressed in naïve CD4 T cells and selected effector T cells. Gene sets containing 

genes that changed upon stimulation of naïve CD4 T cells into differentiated effector TH1 or TH2 cells 

were selected and highlighted on the scatterplot showing z-scores from survival association analysis 

for ADC and SQCC. Genes that were originally high in naïve CD4 T cells tended to associate with 

more negative z-scores in ADC, whereas the opposite is true for genes with lower expression in naïve 

CD4 T cells. No obvious trend could be observed for SQCC. 



 S7 of S8 

 

Figure S8. fgsea summary statistics for selected gene sets in Figure S7. Normalized enrichment scores 

(NES), nominal p-values and adjusted p-values were provided for selected gene sets used in Figure S7. 

 

Figure S9. Tumor–normal expression difference of FAM83 genes in SQCC and survival association 

with FAM83 gene expression in ADC. (A) A snapshot of systematic analysis results for Tumor–

Normal expression difference in ADC on LCE. (B) A snapshot of systematic analysis results for 

survival association with gene expression in SQCC on LCE. 
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Figure S10. Meta-analysis of recurrence-free survival association for FAM83A and FAM83B and 

FAM83B expression difference between SQCC and ADC. (A,B) Forest plots showing meta-analysis of 

recurrence-free survival with gene expression of FAM83A (A) or FAM83B (B) in ADC. (C,D) Forest 

plots showing meta-analysis of recurrence-free survival with gene expression of FAM83A (C) or 

FAM83B (D) in SQCC. (E) Forest plots showing meta-analysis gene expression difference of FAM83B 

between ADC and SQCC. 
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