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Figure S1 

 

Figure S1 | Overview of approach to determine the somatic mutations and 

genetic variants in this study. Phase 1 to 3 are whole-exome sequencing (WES) 

discovery (first cohort: paired tissues from 3 patients), Phase 4 is validation using 

High-resolution melting (HRM) and Sanger sequencing (second cohort: paired tissues 

from 128 patients), Phase 5 is in silico functional prediction and hazard ratio statistic 

methods. Phase 6 is a case-control association study of SNPs and somatic mutations 

in investigation of substance use (third cohort: 282 patients and 282 controls).  
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Figure S2 

 

Figure S2 | Validation of the somatic mutations from NGS screening. NOTCH1 

SMs detected from paired tissues (cancerous and marginal normal parts) were 

validated using Sanger DNA sequencing through forward and reverse direction, 

respectively, for 3 HNSCC patients. 
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Figure S3 

 
Figure S3 | Detection of somatic mutations from 128 HNSCC patients using 

high-resolution melting analysis and Sanger resequencing. (A) All the hotspot 

mutations identified in the discovery of variants using the HRM to high-throughput 

detection in the targeted sequences were validated by Sanger sequencing the tumour 

and the matched normal clinical DNA. The sequence graphs were analysed with the 

Mutation Surveyor software (version 4.0.6, SoftgeneticsTM, State College, PA) (B) 

The HRM analysis melting profile gives a specific sequence-related pattern allowing 

discrimination between wild-type (blue line) sequences and homozygote- 

heterozygote variants (red line). HRM analysis offers a faster and more convenient 

closed-tube method of assessing the presence of variants and gives a result that can be 

further investigated if it is of interest. (C) A case of a single, unmatched base calling 

of a true variant. Additionally, in this sample, the variant score reached a set threshold 

value. (D) Output table of a heterozygous analysed sequence data from the 

electro-photogram was the variant photogram which highlights the red box as the 

differences between normal and reference traces as spikes. Scores are derived from 

the signal to noise ratio with the dropping factor and overlapping factor expressed as 

-10 log (error probability).  
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Figure S4 

 

Figure S4 | Eight missense somatic mutations mapping onto the structural model 

of the ligand interaction and Ca2+-binding EGF-like domain of NOTCH1 in this 

study. (A) The ribbon diagram was generated with Viewerlite 5.0 showing the 3D 

structure (PDB accession number: 2VJ3) of the Ca2+-binding EGF-like domain of 

NOTCH1. A space-filling representation is shown around the central Ca2+. There are 

five side-chain oxygen ligands in an approximately pentagonal arrangement 

coordination of Ca2+. The disulfide bonds of six conserved oxygen ligands are shown 

in the present by stick. The red sphere indicated the Cα carbon of the somatic 

mutations characterized in the study. (B) The location and substitutions responsible 

for the ligand interaction somatic mutations (red spheres of the wild-type C-alpha 

atoms) are clustered at the interface between the EGF-like domains of NOTCH1 and 

ligand binding domain of DLL4 indicated on a three-dimensional model (PDB 

accession number: 4XL1). Single letter abbreviation of amino acid is used, and the 

NOTCH1 is displayed as a backbone cartoon (coloured with blue, cyan and purple 

indicated the EGF-like domain 11, 12 and 13, respectively) complex with space filling 

representations of its ligand DLL4 (coloured with pink, green and orange revealed the 

EGF1, DSL and MNNL, respectively). The white surface of DLL4 represents the 

contact interface with NOTCH1. Ca2+ ions are shown as yellow spheres, and 

NOTCH1 O-glycans are highlighted in ball-and-stick mode.  
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Figure S5 

 

 

Figure S5 | Kaplan-Meier estimates of 10-year relapse-free recurrence and 

survival proportion in 128 HNSCC patients. (A) Patients with SMs have 

significantly higher recurrence rate, (B) Patients with SMs have significantly lower 

survival rate, (C) Patients with SMs in EGF-like domain (representing majority of 

SMs found in this study) have significantly higher recurrence rate, (D) Patients with 

SMs in EGF-like domains vs. not in EGF-like domains may have lower survival rate 

(P=0.0792 vs. P=0.3915).  
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