
Supplementary Materials and Methods 

APC gene target sequencing and in silico analysis 

For APC gene target sequencing DNA was isolated from fresh tissues using QIAamp 

DNA Micro Kit (Qiagen, Milan, Italy) according to the manufacturer’s instructions. DNA quality 

and concentration was assessed using the Qubit dsDNA HS (High Sensitivity) Assay Kit (Thermo 

Fisher Scientific).  

Library preparation was carried out using two primer pools designed by the Ion AmpliSeq Designer 

Software (Thermo Fisher Scientific) and the Ion AmpliSeq Library Kit 2.0 (Thermo Fisher 

Scientific ) according to the manufacturer’s instructions.  

The Ion Xpress™ Barcode adapters (Thermo Fisher Scientific) were ligated to the amplicons, the 

libraries were purified by Agencourt® AMPure® XP Reagent Kit (Beckman Coulter, Beverly, MA, 

USA) and the Ion Library Quantitation Kit (Thermo Fisher Scientific) was used to quantify 

amplicons by means of quantitative real-time PCR (qPCR) with a StepOnePlus™ Real-Time PCR 

System (Thermo Fisher Scientific). 

Purified fragments were diluted to 8 pM, pooled, and used to prepare DNA templates with the Ion 

PGM™ Hi-Q View OT2 Kit (Thermo Fisher Scientific) on an Ion OneTouch™ 2 System (Thermo 

Fisher Scientific). Template-positive ion sphere particles were enriched using Ion PGM Enrichment 

Beads (Thermo Fisher Scientific) according to the manufacturer’s instructions. Enriched DNA 

libraries were sequenced on an Ion PGM™ platform (Thermo Fisher Scientific) by means of two 

Ion 316™ Chip Kit v2 BC and using the Ion PGM™ Hi-Q™ View Sequencing Kit (Thermo Fisher 

Scientific). 

The Torrent Suite™ Software v.5.2.2 (Thermo Fisher Scientific) was used to perform polyclonal, 

low-quality and primer dimer quality control filters, barcode splitting and to map the high-quality 

sequence reads to the reference sequences. Obtained sequencing reads were aligned to human 

reference sequence (hg19).  



SNPs and insertion/deletion (INDELs) calling was carried out using the somatic pipeline of the Ion 

Torrent Variant Caller Plugin v. 5.2 (Thermo Fisher Scientific) and the VCF files were used for the 

analysis conducted with Ion Reporter v.5.4 software (Thermo Fisher Scientific).  

Variants potentially affecting gene function including SNVs, missense, nonsense, frameshift 

insertions/deletions located in the APC gene coding region as well as variants mapping in canonical 

splice sites, were selected for pathogenicity prediction using different in silico analysis tools. 

Synonymous and 3’UTR variants were excluded for downstream analysis. Mutation Taster (1) was 

used for missense, nonsense and frameshift variants interpretation, SIFT (2) and PolyPhen-2 (3) for 

missense variants characterization and FAHTMM (4) and PROVEAN (5),(6) softwares for 

nonsense and frameshift variants prediction, respectively. ClinVar 

(http://www.ncbi.nlm.nih.gov/clinvar/) and LOVD (7) databases were also used to identify variants 

associated with the FAP phenotype. Those variants predicted as disease-causing, by at least two 

different in silico tools prediction, or previously annotated as clinically associated with FAP 

disease, were considered as pathogenic. The Variant Allele Frequency (VAF) was calculated for 

each somatic APC gene mutation found in adenomatous samples from FAP patients by dividing the 

number of variant reads on the number of total reads. The percentage of cells carrying the somatic 

mutation in the same adenomatous samples was obtained by doubling the VAF for heterozygous 

mutation. 
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