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Profiling cancer-related gene mutations in oral squamous 
cell carcinoma from Japanese patients by targeted amplicon 
sequencing

SUPPLEMENTARY MATERIALS

Supplementary Figure 1: Ion Ampliseq Comprehensive Cancer Panel gene list.
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Supplementary Figure 2: Mutation spectrum of single nucleotide substitutions. (A) The major nucleotide change was a 
C/G>T/A transition in this study. The second most frequent mutation was a C/G>A/T transversion. (B) Spectrum of single nucleotide 
substitutions in the exome-sequencing studies of head and neck (HNSCC), esophageal (ESCC), and lung squamous cell carcinoma (LSCC) 
[1] (Song Y et al. Nature 2014; 509:91-95).
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Supplementary Figure 3: Verification of identified mutations by Sanger sequencing. Sanger sequencing traces for 30 variants 
(19 SNVs and 11 InDels) are shown. The position of the called variant is indicated by an arrow. The variant effect, cDNA position, and 
variant frequency are also given.
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Supplementary Figure 4: Examples of SNVs and InDels detected by NGS. Two types of nonsynonymous mutations from 
OSCC patients as shown by the IGV. (A) A missense mutation detected in exon 8 of the TP53gene (p.Arg273Cys, c.817C>T) in patient No. 
6. (B) A 1-bp deletion detected in exon 2 of the CDKN2A gene (c.155_155delT) in patient No. 14.
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Supplementary Figure 5: Mutation distribution in the function domains of TP53 in OSCC tumors. Any position with a 
mutation contains a circle (green, missense mutation; black, nonsense mutation; yellow, in-frame deletion; orange, frameshift deletion; and 
blue, splice site mutation), and the length of the line depends on the number of mutations detected at that codon. The colored boxes are 
specific functional domains. Above the lollipops, the frequent variants are annotated as the amino-acid change at that specific site.
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Supplementary Figure 6: Detected NOTCH1 mutation sites are well conserved between species. Sequence homology of 
Notch1 mutation sites from different species is shown. HUMAN, Homo sapiens; MACMU, monkey; MOUSE, mouse; CHICK, chicken; 
ANOCA, lizard; XENLA, frog; DANRE, zebrafish; and BILA, Trichinella.
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Supplementary Figure 7: Detected NOTCH1 mutation sites are well conserved throughout the Notch family. Sequence 
homology of NOTCH1 mutation sites with three human paralogs (NOTCH2, NOTCH3, and NOTCH4). The alignment was generated using 
the UniProt workflow.
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Supplementary Figure 8: Example of an OSCC case with CNVs. Visualization of CNVs over the entire genome in the karyotype 
view. The decreased and increased copy numbers are indicated in blue and red, respectively.
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Supplementary Figure 9: Examples of OSCC cases with CNVs. Visualization of CNVs over the entire genome in the karyotype 
view. The decreased and increased copy numbers are indicated in blue and red, respectively.



www.impactjournals.com/oncotarget/  Oncotarget, Supplementary Materials 2017

Supplementary Figure 10: qPCR copy number analysis. Relative DNA copy number was confirmed by quantitative real-time PCR 
using a KOD SYBR qPCR mix (Toyobo, Osaka, Japan) and the 7900HT real-time PCR system (Applied Biosystems). DNA content per 
haploid genome was normalized to that of a repetitive element, Line-1, and calculated by the comparative CT relative quantification method. 
DNA copy number relative to normal diploid leukocyte DNA was shown in Y axis. All assays were performed in triplicate. Copy number gains 
were considered when copy number was higher than 3.0 each gene. NGS results are presented at the bottom of the graph. The sequences of 
the primers used were as follows: CCND1, 5'- AATAAAAATTGCGGGTATTTTCTG-3' (sense) and 5'- TCCCACGAAACGCTACTTCT-3' 
(antisense); CCND2, 5'- CTGTTTCTGAGTCTCTGCAGTCT-3' (sense) and 5'- CCCACACTTCCAGTTGCGAT-3' 
(antisense); HRAS 5'- CCTCAGCCGAAAACCAAGATC-3' (sense) and 5'- CTTGAACATCCCAAATGCCAC-3' (antisense); 
NRAS, 5'- TTCTGGCATCAGTGAAACGC-3' (sense) and 5'- ATCTGTCCAAAGCAGAGGCAG-3' (antisense); KRAS, 5'- 
AGAGCTGGCACAGAGACCAAAC-3' (sense) and 5'- AGGCCTTTGGTATACGACCCA-3' (antisense); Line-1 as internal control, 5'- 
AAAGCCGCTCAACTACATGG-3' (sense) and 5'- TGCTTTGAATGCGTCCCAGAG-3' (antisense).
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Supplementary Figure 11: Expression of endogenous CCND1 and CCND2 in a panel of cell lines. mRNA expression of 
CCND1 (A) and CCND2 (B) in OSCC cell lines was measured by real time RT-PCR using TaqMan Gene Expression assays and a 7900HT 
real-time PCR system (Applied Biosystems) according to the manufacturer’s protocol. CNV results from NGS are presented at the top of 
the graph. The primer/probe sets used were as follows: CCND1, Hs00765553_m1; CCND2, Hs00153380_m1; and GAPDH, Hs99999905_
m1. The data were normalized to the expression of the housekeeping gene GAPDH (% of GAPDH).
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Supplementary Figure 12: Kaplan–Meier curves of overall OSCC patient survival. Kaplan–Meier estimates of overall 
survival among patients according to TP53 mutation (A), NOTCH1 mutation (B), CDKN2A mutation (C), PIK3CA mutation (D), RTK-
RAS pathway alteration (E) and stage (F) (P, log-rank test). Analyses were carried out using Prism 6 (GraphPad Software, San Diego, CA, 
USA).
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Supplementary Table 1: Summary of targeted amplicon sequencing data for OSCC

See Supplementary File 1

Supplementary Table 2: Full description of targeted amplicon sequencing data for OSCC tissues

See Supplementary File 2

Supplementary Table 3: Validated mutations by Sanger sequencing

See Supplementary File 3

Supplementary Table 4: Somatic nonsynonymous mutations found in OSCC cell lines

See Supplementary File 4

Supplementary Table 5: Somatic nonsynonymous mutations found in 47 OSCC

See Supplementary File 5

Supplementary Table 6: NOTCH1 mutations detected in this study

See Supplementary File 6

Supplementary Table 7: List of somatic mutations in CDKN2A and PIK3CA genes

See Supplementary File 7


