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Supplementary Table 1. EpiTYPER primers 

Region Forward primer Reverse primer 

DRE aggaagagagTTATTGTTAAGGAAAATGGTAGGTT cagtaatacgactcactatagggagaaggctACCTAAAAACACTACCCCAAAAAAA 

TSS aggaagagagGAGTGTTGAGTGATAGTAGGAGTTTGTT cagtaatacgactcactatagggagaaggctAAAACTTTCAATAACCCCACCTAAA 

Exon 2 aggaagagagTATTTTTTGATTATGGAAGTAGTTGTT cagtaatacgactcactatagggagaaggctTCAAACAAAACCACCCCCTAC 

 Adaptor sequences in lower case 

  



Supplementary Table 2. EpiTYPER amplicon sequences and covered Illumina DNA methylation 

450k assay probes 

 

  

Region Sequence Illumina Probe

Distal 

Enhancer

GATCATTGCTAAGGAAAATGGCAGGTCACCTTTCTTTCAGAC

TCAATGCGAGGAAGGAATCTTGCCTCTCGTCTCCTTTTACAG

TACAGCGCTGAGGTGGGGGCGGGGAAGGAGACCCGGCAGGAA

ACATGTCTTTGTGGGTTTGCCGCT

cg20023120

TSS

GCAGAGATCCAGACTCCAATCTCAGAAGCTTCACTCCCCCCG

GAGGCGGAGGTGACG CGCCACAGAAGCGCCTGCCACTCGGGG

ACTTTATTTCAGGTGGGGCTATTGAAAGTTCCCCCCTTTCAC

ACCCGGTATGAAAA

 cg01120391 

 cg18141744

Exon 2

GACCACCCCCTGCCGGGCAAGGGGGCGTCGCTGGATGCAGGC

TCGGGGGAGCCCCCGATGGACTACCACGAGGATGACAAGCGC

TTCCGCAGGGAGGAGTACGAGGGCAACCTCCTGGAGGCGGGC

CTGGAGCTGGAGCGGGACGAGGACGTAACTATCTCACTGCGC

GCTGTTTGTGGGGGGTGGGGGGTGGGCTGCGTGGGGGGCAGT

cg05846633   

cg13455439



Supplementary Figure 1. Differential expression of ANO1 in methylated and unmethylated 

OPSCC tumor and normal tissue samples at the DRE and exon 2. 

 

Effect of DNA methylation at individual CpGs on expression of ANO1 for 72 samples in the OPSCC 

dataset (47 OPSCC tumors and 25 normal tissue samples) at (A) the distal regulatory element and (B) 

Exon 2. Mean +/- SEM presented relative to chromosome position.  



Supplementary Figure 2. Expression of ANO1, cyclin D1, and cortactin in HPV+ OPSCC relative 

to normal oral mucosa. 

 

Expression plot of ANO1, cyclin D1 (CCND1), and cortactin (CTTN) in HPV+ OPSCC (n = 47) 

compared to normal oral mucosa from control subjects (n = 25). There was significantly increase 

expression of ANO1, significantly decreased expression of CCND1, and no change in expression of 

CTTN in OPSCC relative to normal mucosa. Blue bars are normal tissue samples and red bars are 

OPSCC tumor samples. 

 

 

  



Supplementary Figure 3. Minimal expression of ANO1 exon 0 detected in OPSCC and normal 

oral mucosa using RNA-seq. 

  

Representative RNA-seq IGV read counts for the ANO1 5’ distal regulatory element and exon 0 

(chr11:69831572-69832484) in (A) normal oral mucosa and (B) OPSCC tumors. Red boxes indicate 

where IGV read counts were studied. 

  



Supplementary Figure 4. HPV- samples have hypomethylation of negatively correlated CpGs 

relative to HPV+ samples on CCND1 and CTTN.  

 

DNA methylation in HPV+ (n = 34) and HPV- (n = 241) samples was compared at the Cyclin D1 

(CCND1) and Cortactin (CTTN) promoters. (A,D) There was significantly increased expression CCND1 

and CTTN in HPV- relative to HPV+ HNSCC samples. Using a two-way repeated measures ANOVA 

we found that (B,E) at negatively correlated CpGs there was a significant effect of HPV infection on 

DNA methylation and Bonferroni post-hoc tests revealed significantly decreased methylation in HPV- 

samples. (C,F) At positively correlated CpGs there was no effect of HPV infection on DNA methylation. 

Data presented as mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001. 

  



Supplementary Figure 5. Copy number variation enhances the effects of DNA methylation at 

significantly correlated CpGs.  

 

HNSCC samples were classified by the TCGA as having ANO1 copy number amplification (n = 79), gain 
(n = 48), neutrality (n = 119), or loss (n = 29) and ANO1 expression and DNA methylation were analyzed 
at the most correlated Illumina probe across three CpG islands. Relative to neutral samples, (A) amplified 
samples had significantly increased expression, (B) amplified samples had significantly increased DNA 
methylation of the positive correlated cg200232120, (C) amplified samples had significantly decreased 
DNA methylation at the negatively correlated CpG cg18141744, and (D) amplified and gain samples had 
significantly increased DNA methylation of the positively correlated CpG cg24891434. Data presented 
as mean ± SEM.  **p < 0.01, ***p < 0.001 

 


