SUPPLEMENTARY MATERIAL FOR:

Quantification of rare somatic single nucleotide variants by droplet digital PCR using SuperSelective primers
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SUPPLEMENTARY TABLES 
Supplementary Table 1. SuperSelective sequences tested during primer design development. 
	Target gene (HGVS.c)
	Super-Selective primer strategy
	Super-Selective primer (sequence 5'-3')
	ddPCR SNV quantification in 100% SNV matrix 
	ddPCR SNV quantification in 100% wild-type matrix

	APC (c.4128T>A)
	21-10/9-4:1:1
	GTGCTCAGACACCCAAAAGTC -ATATATATAT-ACTAAG
	4.62 %
	0.02 %

	APC (c.4128T>A)
	21-6/9-4:1:1
	GTGCTCAGACACCCAAAAGTC -ATATAT-ACTAAG
	31.50 %
	Undetectable

	APC (c.4128T>A)
	21-10/8-5:1:1
	GTGCTCAGACACCCAAAAGTC -ATATATATAT-CACTAAG
	63.10 %
	Undetectable

	APC (c.4128T>A)
	21-10/7-6:1:0
	GTGCTCAGACACCCAAAAGTC -ATATATATAT-ACACTAA
	49.80 %
	0.03 %

	APC (c.4128T>A)
	21-7/8-5:1:1
	GTGCTCAGACACCCAAAAGTC -ATATATA-CACTAAG
	93.56 %
	0.10 %

	APC (c.2626C>T)
	15-18/10-4:1:1
	GGCTGCAGTGGTGGA-ATATATATATATATATAT-CCTCAC 
	Undetectable
	Undetectable

	APC (c.2626C>T)
	15-18/9-5:1:1
	GGCTGCAGTGGTGGA-ATATATATATATATATAT-ACCTCAC
	Undetectable
	Undetectable

	APC (c.2626C>T)
	15-18/8-6:1:0
	GGCTGCAGTGGTGGA-ATATATATATATATATAT-AACCTCA
	Undetectable
	Undetectable

	APC (c.2626C>T)
	15-10/10-4:1:1
	GGCTGCAGTGGTGGA- ACGTGATCCC -CCTCAC 
	Undetectable
	Undetectable

	APC (c.2626C>T)
	18-8/7-4:1:1
	GGCTGCAGTGGTGGAGAT- ATATATAT -CCTCAC
	84.15 %
	0.08 %

	LAMC3 (c.1241G>A)

	22-8/6-4:1:1
	CCTCACTGAGCGAGTGGAACCC-ATATATAT-ACAGTG 
	Undetectable
	Undetectable

	LAMC3
(c.1241G>A)
	19-8/6-4:1:1
	CACTGAGCGAGTGGAACCC-ATATATAT-ACAGTG 
	62.35 %
	0.02 %

	NRXN3 (c.1421G>A)
	21-8/5-4:1:1
	AACGTATGGGCTCCATCTCCT-ATATATAT-TTCCAC 
	96.33 %
	0.10 %

	ASNA1 (c.193C>T)
	22-8/5-4:1:1
	GGGTCTGTGGAGATGATCAGAA-ATATATAT-TCACAC 
	96.64 %
	0.36 %

	ASNA1 (c.193C>T)
	22-8/4-5:1:1
	GGGTCTGTGGAGATGATCAGAA-ATATATAT-CTCACAC 
	103.44 %
	43.51 %

	ASNA1(c.193C>T)
	22-8/3-6:1:0	
	GGGTCTGTGGAGATGATCAGAA-ATATATAT-TCTCACA
	96.51 %
	0.91 %

	ASNA1(c.193C>T)
	22-4/5-4:1:1
	GGGTCTGTGGAGATGATCAGAA-TATA-TCACAC
	109.03 %
	86.78 %

	ASNA1(c.193C>T)
	22-5/5-4:1:1
	GGGTCTGTGGAGATGATCAGAA-TATAT-TCACAC
	92.78 %
	31.36 %

	ASNA1(c.193C>T)
	22-6/5-4:1:1
	GGGTCTGTGGAGATGATCAGAA-TATATA-TCACAC
	97.67 %
	22.34 %

	ASNA1(c.193C>T)
	22-7/5-4:1:1
	GGGTCTGTGGAGATGATCAGAA-TATATAT-TCACAC
	89.35 %
	2.31 %

	ASNA1(c.193C>T)
	22-8/5-4:1:1
	GGGTCTGTGGAGATGATCAGAA-ATATATAT-TCACA
	96.64 %
	0.56 %

	ASNA1(c.193C>T)
	22-9/5-4:1:0
	GGGTCTGTGGAGATGATCAGAA-TATATATAT-TCACAC
	85.14 %
	0.65 %

	ASNA1(c.193C>T)
	22-10/5(A)-4:1:1
	GGGTCTGTGGAGATGATCAGAA-ATATATATAA-TCACAC
	90.46 %
	0.46 %

	ASNA1(c.193C>T)
	22-10/5(T)-4:1:1
	GGGTCTGTGGAGATGATCAGAA-ATATATATAT-TCACAC
	61.07 %
	0.31 %

	ASNA1(c.193C>T)
	22-10/5-4:1:1
	GGGTCTGTGGAGATGATCAGAA-ATATATATATA-TCACAC
	94.42 %
	0.19 %

	NTRK2 (c.220G>A)
	25-8/4-4:1:1
	TCTTCGTTGATGATTTCTAACCTTT  - ATATATAT - TTTGTG 
	Undetectable
	Undetectable

	NTRK2 (c.220G>A)
	28-6/4-5:1:1 
	CATCTTCGTTGATGATTTCTAACCTTTT - A TATAT - GTTTGTG 
	89.74 %
	0.05 %

	FABP4 (c.105G>A)
	17-8/5-4:1:1
	TTTGCCACCAGGAAAGT - ATATATAT - CATGAC 
	Undetectable
	Undetectable

	FABP4 (c.105G>A)
	20-6/5-4:1:1
	GCTTTGCCACCAGGAAAGTG - TATATA - CATGAC
	77.11 %
	0.03 %

	In bold are indicated the positions of the interrogated nucleotides.




Supplementary Table 2. Standard primers designed to quantify total copies of the SNV locus. 
	Target gene (HGVS.c)
	Standard primer (sequence 5’-3’)
	Primer direction
	Tm (°C)

	APC (c.4128T>A)
	GTGCTCAGACACCCAAAAGTC
	Forward
	59.40

	APC (c.4128T>A)
	TCCCTCCAAAAGTGGTGCTC
	Forward
	59.89

	APC (c.4128T>A)
	ATCTGCTAAACATGAGTGGGGTC
	Reverse
	60.37

	APC (c.4128T>A)
	ACATGAGTGGGGTCTCCTGA
	Reverse
	59.88

	APC (c.2626C>T)
	GCAACAGAAAATCCAGGAACTTCT
	Forward
	59.72

	APC (c.2626C>T)
	AACTACCATCCAGCAACAGAAAATC
	Forward
	59.82

	APC (c.2626C>T)
	GGCTGCAGTGGTGGAGAT
	Reverse
	59.33

	APC (c.2626C>T)
	CTTCCATGACTTTGGCAATCTGG
	Reverse
	60.12




Supplementary Table 3. Standard primers designed to selectively quantify SNV copies.
	Target gene (HGVS.c)
	Standard primer strategy
	Standard primer (sequence 5'-3')
	ddPCR SNV quantification in 100% SNV matrix 
	ddPCR SNV quantification in 100% wild-type matrix

	APC (c.4128T>A)
	23-1:0
	CCCAAAAGTCCACCTGAACACTAA

	109.48
	70.66

	APC (c.4128T>A)
	22-1:1
	CCAAAAGTCCACCTGAACACTAAG

	104.01
	93.76

	APC (c.4128T>A)
	34-1:1
	GTGCTCAGACACCCAAAAGTCCACCTGAACACTAAG

	103.70
	100.51

	APC (c.2626C>T)
	20-1:0
	GGTGGAGATCTGCAAACCTCA

	95.85
	93.79

	APC (c.2626C>T)
	19-1:1
	GTGGAGATCTGCAAACCTCAC

	99.43
	92.59

	APC (c.2626C>T)
	29-1:1
	GGCTGCAGTGGTGGAGATCTGCAAACCTCAC

	98.64
	96.61

	In bold are indicated the positions of the interrogated nucleotides.




Supplementary Table 4. Site-directed mutagenesis primer sequences. 
	Primer
	Tm
	Primer sequence (5’-3’)

	FABP4-Fmut
	60,32
	TAGGTTTGGTCATGCCAGCC

	FABP4-Rmut
	60,32
	GGCTGGCATGACCAAACCTA

	NTRK2-Fmut
	57,87
	TGTTACAGTTTCATCACAAACCAG

	NTRK2-Rmut
	57,87
	CTGGTTTGTGATGAAACTGTA

	LAMC3-Fmut
	62,69
	TGGAAGTGTGACCACTGTCTGC

	LAMC3-Rmut
	62,69
	GCAGACAGTGGTCACACTTCCA




SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure 1. Comparison of APC c.2626C>T and APC c.4128T>A loci quantification by using four different standard primer combinations for each target. 

Supplementary Figure 2. Comparison of SuperSelective primers variant allele frequency (VAF) quantification accuracy in ddPCR vs qPCR. Selective quantification of each single nucleotide variant (SNV) in the same synthetic plasmid mixtures simulating VAFs from 100 to 0.0% in ddPCR compared to qPCR using the same set of primers. (a) APC c.2626C>T (b) APC c.4128T>A (c) FABP4 c.105G>A (d) NTRK2 c.220G>A (e) LAMC3 c.1241G>A (f) NRXN3 c.308G>A (g) ASNA1 c.193C>T.

Supplementary Figure 3. Validation of variant allele frequencies (VAFs) of single nucleotide variants (SNVs) by SP-ddPCR (SuperSelective primers in droplet digital PCR) in clinical patient samples. Plots show raw data output for 1-D fluorescence amplitude. Standard exhibits quantification of total copies of the target gene per well measured by standard primers; SSP, quantification of SNV copies by SuperSelective primers; NTC, non-template control well with containing equivalent amounts of DNA but not the target sequence (a) Surrounding mucosa from APC c.2626C>T patient (b) Distal mucosa from APC c.2626C>T patient (c) CRC lesion from APC c.2626C>T patient (d) Surrounding mucosa from LAMC3 c.1241G>A patient (e) Distal mucosa from LAMC3 c.1241G>A patient (f) CRC lesion from LAMC3 c.1241G>A patient (g) Surrounding mucosa from ASNA1 c.193C>T patient (h) Distal mucosa from ASNA1 c.193C>T patient (i) CRC lesion from ASNA1 c.193C>T patient (j) Surrounding mucosa from FABP4 c.105G>A patient (k) Distal mucosa from FABP4 c.105G>A patient (l) CRC lesion from FABP4 c.105G>A patient.

[bookmark: _heading=h.3dy6vkm]Supplementary Figure 4. Bioinformatic pipeline for variant prioritization in advanced adenoma (AAD) and colorectal carcinoma (CRC) normal surrounding mucosa. The mean number of variants per patient (x̅) filtered through the first two steps and the total number of variants (n) passing the following ones are shown.

Supplementary Figure 5. Wild-type and mutant template sequences generated by cloning or site-directed mutagenesis.
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