Table S1. List of genes included in the custom panel for NGS targeted resequencing of vascular anomalies.

ABCC6 ANTXR1 | DUSP5 | FGFR3 | GNA11 IDH2 MAPK1 | PIEZO1 RAC1 SMO
ACTB ARAF EGFR FLT3 GNA14 JAK2 MET PIK3CA RAF1 SOX18

ACVR1 ATP2B2 | ELMO2 FLT4 GNAQ KDR MTOR | PIK3CD | RASA1 | STAMBP

ACVRL1 BRAF ENG FOS GNAS KIF11 MYC PIK3R1 RET STAT3

ADAMTS3 | CALCRL | EPHB4 FOSB H3-3A KIT MYCN PIK3R2 RHOA STK11

AGGF1 CCBE1 ERBB2 | FOXC2 H3-3B KRAS NEK9 PLCG1 ROS1 TEK
AKT1 ccm2 ERBB4 | GATA2 H3C2 KRIT1 | NOTCH1 POLE RRAS TERT
AKT2 CTNNB1 FAT4 GDF2 H3C3 | MAP2K1 NRAS PTEN RRAS2 TP53
AKT3 DDR2 FBXW7 GJC2 HRAS | MAP2K3 | PDCD10 | PTPN11 | SEC23B | VEGFC
ALK DICER1 | FGFR2 GLMN IDH1 MAP3K3 | PDGFRA | PTPN14 | SMAD4

Table S2. Minor allele frequencies in gnomAD of pathogenic and undescribed variants identified in our

series.

Gene (RefSeq) Variant(s)* Patient n. Reference MAF*in
gnomAD browser

GNA11 (NM_002067.5) ¢.547C>T (p.Argl83Cys) 20,21 [1] Variant not found
GNA11 (NM_002067.5) c.548G>A (p.Argl83His) 22 [2] Variant not found
GNAQ (NM_002072.5) c.548G>A (p.Argl83Gln) 1-10 [3] Variant not found
KRAS (NM_033360.4) ¢.35G>T (p.Gly12Val) 11 [4] Variant not found
KRAS (NM_033360.4) c.183A>T (p.GIn61His) 43 [4] Variant not found
PIK3CA (NM_006218.4) ¢.1636C>A (p.GIn546Lys) 12 [5] Variant not found
PIK3CA (NM_006218.4) ¢.353G>A (p.Gly118Asp) 13,25 [5] Variant not found
PIK3CA (NM_006218.4) c.1090G>A (p.Gly364Arg) 14 [5] Variant not found
PIK3CA (NM_006218.4) .1133G>A (p.Cys378Tyr) 15,23 [5] Variant not found
PIK3CA (NM_006218.4) ¢.1093G>A (p.Glu365Lys) 16 [5] Variant not found
PIK3CA (NM_006218.4) ¢.1357G>A (p.Glu453Lys) 17,18 [5] Variant not found
PIK3CA (NM_006218.4) c.2740G>A (p.Gly914Arg) 19 [5] Variant not found
PIK3CA (NM_006218.4) ¢.311C>T (p.Pro104Leu) 24 [5] Variant not found
PIK3CA (NM_006218.4) ¢.2176G>A (p.Glu726Lys) 26,29 [5] Variant not found




PIK3CA (NM_006218.4) c. 3132T>G (p.Asn1044Lys) 27 [5] Variant not found

PIK3CA (NM_006218.4) c.241G>A (p.Glu81Lys) 28 [5] Variant not found
PIK3CA (NM_006218.4) ¢.344G>C (p.Argl15Pro) 30 [5] Variant not found
PIK3CA (NM_006218.4) ¢.3140A>G (p.His1047Arg) 31, 33,38 [5] 0.000004028
PIK3CA (NM_006218.4) ¢.3073A>G (p.Thr1025Ala) 32 [6] Variant not found
PIK3CA (NM_006218.4) ¢.3140A>T (p.His1047Leu) 35 [5] 0.000004028

€.325_327delGAA

PIK3CA (NM_006218.4) (p.Glul09del) 34,37 [7] Variant not found

PIK3CA (NM_006218.4) ¢.1633G>A (p.Glu545Lys) 36, 39 [5] 0.000004032

RASA1 (NM_002890.2) c(;SZ:(;’_s1552751fl;i";)A 42 This study Variant not found
TEK (NM_000459.4) ¢.2690A>G (p.Tyr897Cys) 40 [8] Variant not found
TEK (NM_000459.4) ¢.2800T>C (p.Ser934Pro) 40 This study Variant not found
TEK (NM_000459.4) ¢.2690A>T (p.Tyr897Phe) 41 [9] Variant not found
TEK (NM_000459.4) ¢.2743C>A (p.Arg915Ser) 41 This study Variant not found

* Previously undescribed variants are indicated in bold, ** MAF, minor allele frequency.
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Figure S1. Validation by droplet digital PCR analysis of selected sequence variants in the PIK3CA and TEK
genes.

Droplet digital PCR analysis: (A) Two-dimensional (2D) droplet digital PCR (ddPCR) plots and detection
thresholds demonstrating the presence of the known PIK3CA mutation c.1633G>A in the genomic DNA
obtained from lesional skin of patient n. 36 (VAF: 3.1%), and its absence in the genomic DNA from peripheral
blood. Similar findings were obtained for patient n. 39, who carries the same somatic mutation c.1633G>A in
the PIK3CA gene, in genomic DNA from lesional skin (VAF: 0.83%) (data not shown). (B) 2D ddPCR plots and
detection thresholds demonstrating the presence of the previously undescribed TEK variant ¢.2800T>C in
genomic DNA obtained from lesional skin of patient n. 40 (VAF: 1.5%). Conversely, the mutant allele was
undetectable in genomic DNA obtained from the patient’s peripheral blood. FAM-labeled oligonucleotides
probes target mutant alleles, whilst HEX-labeled oligonucleotide probes target the wild-type alleles. Each
ddPCR run included a no-template control, the patient’s genomic DNA from peripheral blood as a negative
control, and genomic DNA from lesional tissues.

Droplet digital PCR (ddPCR) reactions were performed in a 20 uL reaction mix, containing 1X ddPCR
Supermix (no dUPT) (Bio-Rad, Hercules, CA), 900nM primers, 250 nM of each probe, and 100 ng of genomic
DNA from lesional tissue or peripheral blood for each sample tested. The wet-lab-validated assay
dHsaMDV2010075 (Bio-Rad) was used to detect the known PIK3CA mutation c.1633G>A (p.Glu545Lys) of
patients n. 36 and 39 (Table 1), whilst a custom assay (Assay ID: dHsaMDS265067620, Bio-Rad) was designed
by Bio-Rad proprietary computational algorithms to confirm the presence of the somatic variant c.2800T>C in
the TEK gene (patient n. 40, Table 1). Droplets were generated and analyzed using the QX200 Droplet Digital
PCR System (Bio-Rad). The following thermal cycling conditions were used: (i) 1 cycle at 95°C (2°C/sec ramp)
for 10 minutes, (ii) 40 cycles at 94°C (2°C/sec ramp) for 30 seconds and at 55°C (PIK3CA) or 52°C for 1 minute
(TEK), followed by (iii) 1 cycle at 98°C (2°C/sec ramp) for 10 minutes. The sample was held at 4°C until further
processing. ddPCR absolute quantifications of mutant and wild-type alleles were estimated by modeling as a
Poisson distribution using QuantaSoft Analysis Software v.1.7.4 (Bio-Rad).
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Figure S2. Molecular genetic testing of patient n. 41. Next-generation sequencing (NGS) singleton analysis
shows the presence of the variants c.2690A>T (p.Tyr897Phe) and c.2743C>A (p.Arg915Ser) on the same read
of the TEK gene (NM_000459) in patient n. 41.



