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Supplemental Figure 1 Flow-chart indicating samples excluded at quality control steps. HNSCC = head and neck 
squamous cell carcinoma; QC = quality control. 

  



 

Supplemental Figure 2 Heatmap showing unsupervised clustering of 941 differentially expressed RNA transcripts (PSO selected FDR 
< 0.0018) between HNSCC (n = 101) and matched controls (n = 101) individuals. The rows indicate RNA transcripts, the columns 
indicate samples. The Z-score transformed RNA expression values are represented by colour intensity: red represents high expression, 
blue represents low expression. Unsupervised hierarchical clustering showed significant clustering of a subgroup of 42 HNSCC cases 
(p < 0.0001). FDR = false discovery rate; HNSCC = head and neck squamous cell carcinoma; HPV = human papillomavirus. 

  



 

Supplemental Figure 3 Boxplots for variables age and smoking packyears and bargraphs for variables smoking status and alcohol consumption showing the distribution of variables over the training (n = 41 HNSCC, 
n = 41 matched controls), evaluation (n = 30 HNSCC, n = 30 matched controls), and validation (n = 30 HNSCC, n = 30 matched controls) sets for SVM-1, SVM-2 and SVM-3. SVM = support vector machine. 



 

Supplemental Figure 4 A: Histogram showing the expected frequency of transcripts in 1,000 reiterated LASSO models by chance. B: Histogram 
showing the observed frequency of transcripts in 1,000 LASSO models. C: Lineplot indicating the association between the FDR and the selection 
frequency of transcripts in 1,000 LASSO models. Vertical red line is set at frequency of 16 corresponding to FDR < 0.001. LASSO = least absolute 
shrinkage and selection operator; FDR = false discovery rate.  

 

 

 

 

 

 

 

 

 

 



 

Supplemental Figure 5 ROC curve and summary of performance of validation series for 1,000 LASSO models on the dataset of HPV- (n = 25) and 
HPV+ OPSCC (n = 30). ROC = receiver operator characteristic; LASSO = least absolute shrinkage and selection operator; HNSCC = head and neck 
squamous cell carcinoma; HPV = human papillomavirus; AUC = area under the curve; CI = confidence interval; acc. = accuracy. 
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Supplemental Table 1 Overview of selected biomarker panels. 
 

  



GO term ID Term description Observed gene count Background gene count Strength Signal False discovery rate 

GO:0008152 Metabolic process 169 7988 0.16 0.54 4.30e-06 

GO:1901564 Organonitrogen compound metabolic process 117 4981 0.21 0.53 5.60e-05 

GO:0071704 Organic substance metabolic process 156 7522 0.15 0.48 0.00010 

GO:0044238 Primary metabolic process 149 7156 0.16 0.46 0.00019 

GO:0051726 Regulation of cell cycle 40 1108 0.4 0.56 0.00053 

GO:0006807 Nitrogen compound metabolic process 138 6643 0.16 0.42 0.00079 

GO:0044237 Cellular metabolic process 137 6568 0.16 0.43 0.00079 

GO:0010564 Regulation of cell cycle process 29 716 0.45 0.51 0.0020 

GO:0044770 Cell cycle phase transition 14 183 0.72 0.6 0.0020 

GO:0044772 Mitotic cell cycle phase transition 13 173 0.71 0.53 0.0046 

GO:0019538 Protein metabolic process 89 3910 0.2 0.36 0.0071 

GO:0015980 Energy derivation by oxidation of organic compounds 15 262 0.6 0.42 0.0149 

GO:0021762 Substantia nigra development 7 47 1.01 0.47 0.0149 

GO:0006091 Generation of precursor metabolites and energy 19 411 0.5 0.39 0.0167 

GO:0007049 Cell cycle 38 1246 0.32 0.35 0.0167 

GO:0050790 Regulation of catalytic activity 60 2370 0.24 0.33 0.0167 

GO:0006796 Phosphate-containing compound metabolic process 50 1877 0.26 0.32 0.0230 

GO:0009987 Cellular process 244 14826 0.05 0.27 0.0230 

GO:0009060 Aerobic respiration 11 161 0.67 0.37 0.0301 

GO:0043170 Macromolecule metabolic process 116 5781 0.14 0.28 0.0301 

GO:0051656 Establishment of organelle localization 17 380 0.49 0.31 0.0453 

 

Supplemental Table 2 STRING analyses output: summary of 21 biological processes enriched for (FDR < 0.05) in 316 transcripts most frequently 
selected in 1,000 LASSO iterations. 

 


