Supplementary Information

Pre-amplification conditions for droplet digital PCR for CTC score calculation
We adapted the protocol from Hong et al. (10) for CTC scores calculation. Given the differences in the microfluidic devices used for CTC isolation between the CTC-iChip used by Hong et al.  (13) and the Parsortix platform, we evaluated a cohort of healthy controls through the Parsortix platform to determine the background signal. Blood samples from 12 healthy volunteers were processed through the Parsortix and the enriched fractions, henceforth known as “CTC fractions”, were subjected to RNA isolation, cDNA synthesis and gene-specific pre-amplification. The number of pre-amplification cycles for each gene was determined by comparison of the transcript counts per mL of processed blood between 10 and 14 cycles to reduce background in healthy controls and oversaturation in patients’ samples. Consequently, genes with lower transcript counts per mL at pre-amplification cycle 10, or with no transcript counts at cycle 14, in healthy controls were subsequently preamplified, at same number of cycles, in patients’ samples (Table S2). In healthy donors, all the genes pre-amplified with 14 cycles had little or no background noise, whilst FAT2, PMEL and SFRP1, were commonly detected in more than half of healthy controls. 


	Supplementary Table 2. Demographic and clinical information of metastatic melanoma patients

	Characteristic 
	 
	N
	% of total

	Total patients enrolled 
	 
	37
	 

	 
	 
	 
	 

	Age at enrolment (years)
	 
	 
	 

	Median
	66
	 
	 

	Range
	30 - 82
	 
	 

	 
	 
	 
	 

	Gender
	 
	 
	 

	Male
	 
	27
	73%

	Female
	 
	10
	27%

	 
	 
	 
	 

	Melanoma type
	 
	 
	 

	Cutaneous 
	 
	33
	 

	Uveal
	 
	3
	 

	Acral
	 
	1
	 

	 
	 
	 
	 

	Stage of disease at baseline
	 
	 
	 

	Stage IV
	 
	 
	 

	M1a
	 
	1
	3%

	M1b
	 
	6
	16%

	M1c
	 
	22
	59%

	M1d
	 
	8
	22%

	 
	 
	 
	 

	Mutational status of tumour
	 
	 
	 

	BRAF Mut
	 
	18
	49%

	V600E 
	 
	12
	32%

	V600K
	 
	5
	14%

	K601E
	 
	1
	3%

	 
	 
	 
	 

	NRAS Mut
	 
	3
	8%

	Q61K
	 
	2
	5%

	Q61R
	 
	1
	3%

	 
	 
	 
	 

	BRAF/NRAS WT
	 
	16
	43%

	 
	 
	 
	 

	Baseline for: 
	 
	 
	 

	Dabrafenib/Trametinib
	 
	14
	38%

	Ipilimumab/Nivolumab
	 
	9
	24%

	Pembrolizumab
	 
	7
	19%

	Other treatments
	 
	1
	3%

	No baseline
	 
	6
	16%
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Genes MLANA PMEL TYRP1 CSPG4 SOX10 SFRP1 GPR143 TNC FAT1 FAT2 IL13RA2 TFAP2 MAGEA6 PRAME MAGEA1MAGEA2 MAGEC2MAGEA4 GAGE1

MLANA TYR MAGEA3 PAX3 ABCB5 18S

Pre-Amp cycles 14 10 14 10 10 10 10 14 10 10 10 14 14 10 14 10 10 14 14

HC_1 0 69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 25.11

HC_2 0 0 39 189 1290 0 0 0 12060 3060 0 0 0 1320 0 0 0 0 0 >40 >40 >40 >40 >40 21.28

HC_3 0 0 0 0 42 12570 0 0 0 0 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 18.90

HC_4 0 1620 0 0 0 4380 0 0 0 2700 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 24.03

HC_5 0 345 0 0 39 930 0 0 0 1500 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 22.69

HC_6 0 0 0 0 0 17506 0 0 0 0 0 0 0 45 0 0 0 0 0 >40 >40 >40 >40 >40 23.07

HC_7 0 408 0 0 0 0 0 0 2310 1290 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 21.79

HC_8 0 480 0 0 0 3390 0 0 0 1980 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 21.72

HC_9 0 0 0 0 0 0 0 0 0 1140 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 28.41 20.19

HC_10 24 39 0 0 0 27 450 0 17490 1350 0 0 0 0 90 0 0 0 0 >40 >40 >40 >40 >40 20.10

HC_11 0 2880 0 480 0 600 0 0 0 6600 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 18.00

HC_12 0 720 0 0 0 0 0 0 0 6600 0 0 0 0 0 0 0 0 0 >40 >40 >40 >40 >40 18.41

Median 0 207 0 0 0 314 0 0 0 1425 0 0 0 0 0 0 0 0 0

stdev 7 872 11 144 371 5776 130 0 5816 2285 0 0 0 380 26 0 0 0 0

cuttoff 14 1952 23 288 741 11865 260 0 11632 5995 0 0 0 760 52 0 0 0 0



*ddPCR reported as number of cycles

**RT-PCR reported as CT values, 18S was used as positive control

Supplementary Table 2. Healthy control blood processed through Parsortix ddPCR* and RT-PCR** signal


image2.emf
MLANA PMEL TYRP1 CSPG4 SOX10 SFRP1 GPR143 TNC FAT1 FAT2 IL13RA2 TFAP2 MAGEA6 PRAME MAGEA1 MAGEA2 MAGEC2 MAGEA4 GAGE1 CTC score

Mel_1 9853 2132 26836 1139 0 9530 0 0 0 0 0 0 0 0 0 0 0 0 0 49488 17.2 GNA11 R183C

Mel_2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0 23 0.0 BRAF V600E

Mel_3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 TERTC250T

Mel_4 0 0 0 0 0 68758 0 0 0 0 0 0 0 0 0 0 22 0 0 68780 15.6 KIT L576P

Mel_5 0 0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 17 30.0 BRAF V600E

Mel_6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.8 BRAF V600E

Mel_7 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 21 22.0 BRAF V600K

Mel_8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 BRAF V600E

Mel_9 82548 66654 2065284 6302 6898 0 3083 110023 0 0 0 0 63370 8520 0 0 0 0 0 2412682 1064.0  TERT C228T

Mel_10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.6 BRAF V600E

Mel_11 0 0 0 0 0 7528 0 15606 0 0 0 0 0 0 0 0 0 0 0 23133 314.0 BRAF V600E

Mel_12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 0 0 0 29 4.4 BRAF V600E

Mel_13 214992 8079 59437 0 4151 0 1664 0 0 0 0 0 0 3301 0 0 0 0 0 291623 595  TERT C228T

Mel_14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.7 BRAF K601E

Mel_15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.8 BRAF V600K

Mel_16 0 0 0 0 0 0 0 0 0 0 0 0 19 0 0 0 0 0 0 19 0 BRAF V600E

Mel_17 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 15 702 NRAS Q61K

Mel_18 0 0 0 0 0 269834 0 0 0 0 0 0 0 0 0 0 0 0 0 269834 NT

Mel_19 0 0 0 0 0 0 0 0 0 0 1145 0 0 0 0 0 0 0 0 1145 0  TERT C228T

Mel_20 714732 33227 282807 796 5638 0 19277 0 181 0 0 0 0 0 0 0 0 0 0 1056659 2520 BRAF V600K

Mel_21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 BRAF V600E

Mel_22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NT

Mel_23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 860 BRAF V600E

Mel_24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 7 NT

Mel_25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 4 NT BRAF WT

Mel_26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 459 BRAF V600E

Mel_27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NT

Mel_28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NT BRAF WT

Mel_29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 18 0 TP53 M246I

Mel_30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 136 NRAS Q61K

Mel_31 0 0 0 0 0 0 0 0 0 0 0 0 0 8754 0 0 0 0 0 8754 NT

Mel_32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NT

Mel_33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 15 3075 BRAF V600E

Mel_34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 BRAF V600E

Mel_35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 117 0 0 0 0 117 NT BRAF WT

Mel_36 0 0 2 0 0 0 0 5006 0 0 0 0 0 0 0 0 0 0 0 5008 292 BRAF V600K

Mel_37 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 20 NT

Mel_38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 BRAF V600K

Mel_39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NT

Mel_40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NT

Mel_41 32511 0 0 2861 8723 0 0 19959 0 0 12267 7907 63538 4574 3579 0 2228 217805 0 375952 2080 BRAF V600E

Mel_42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 BRAF G615V

Mel_43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NT

ctDNA (copies/mL of plasma)

Supplementary Table 3. CTC scores* and ctDNA** levels of melanoma patients

* CTC scores for Individual genes and total after aplying the cut-off values calculated from healthy controls

** ctDNA levels reported as copies/mL of plasma measured by ddPCR for a driver mutation identified in the patient’s tumour

NT - not tested


