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SUPPLEMENTARY MATERIAL AND METHODS 

Study design. Cutaneous melanoma patients undergoing an SNB in 2001-2004 and with available 

clinical data from 5-yr follow-up appointments were selected from the database of the 

Department of Surgery. Data from 752 cases were obtained, including 603 cases (80%) with an 

SNB testing negative and 149 cases (20%) with an SNB testing positive for melanoma metastasis. 

After regional lymphadenectomy by CLND, 105/149 tested negative, whereas 44 (30%) tested 

positive for further regional metastatic nodes. Disease recurrence at the 5-yr follow-up was 

observed in 9% of patients with a negative SNB, 14% of patients with positive SNB results and 

negative lymph nodes at the time of CLND, and 57% of patients who tested positive at the time of 

CLND, consistent with previously reported rates. To reduce variability, only SNBs excised from the 

inguinal basin were studied, and different ages, genders, and primary tumor localizations were 

represented in each group. 

RNA extractions. Archival formalin fixed paraffin embedded (FFPE) SNB tissue remnants after 

diagnostic pathology were used. Blocks were cut into 7-μm-thick sections, and RNA was extracted 

using the RecoverAll Total Nucleic Acid Isolation Kit (Ambion), including two deparaffinization 

steps in 15 ml xylene and overnight digestion with protease at 50°C. The 260/280 nm ratio values 

ranged from 1.9-2.2, and the yields were 1-6 μg RNA/mm3 tissue. RNA quality was evaluated by 

real-time RT-PCR amplification of five housekeeping genes, and samples with Ct values in the 

range of 23-30 cycles were considered of acceptable quality for microarray analysis. In total, 20% 

of the tested samples were discarded after quality control.  

Bioinformatics gene and pathway analysis. Cluster analysis of the gene expression data was 

performed using the affinity propagation method (1). This algorithm provides a method for 

selecting the optimal number of clusters by plotting a criterion index based on graphical models 
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against the number of clusters. Pearson’s correlation coefficient was used to measure the 

similarity between the samples. Principal component analysis (PCA) was performed on scaled and 

centered data. The results were visualized with a 3D projection of the subjects’ scores on the 

space of the first three principal components. The differential expression patterns between the 

different experimental conditions were assessed according to limma (2) on a gene-by-gene test 

basis by a linear regression model using standard t-tests. The raw p-values were used to compute 

the false discovery rate (3). A cutoff of 0.05 was used to declare that a gene was differentially 

expressed between the groups. The gene lists were examined using Ingenuity Pathway Analysis 

(IPA) software (Ingenuity Systems) for associated network functions and top biofunctions. Gene 

Set Enrichment Analysis (GSEA v2.0.9)(4) was performed on the DASL dataset to identify significant 

biological pathways distinguishing the groups. Expression values of genes represented by more 

than one probe were collapsed to the probe with the maximum value. The C2 curated gene sets 

(c2.all.v3.1.symbols.gmt), a collection of 4850 gene sets that are available as a part of the 

Molecular Signatures Database (MSigDB) v3.1 (5,6) was used. Default parameters were used, and 

gene sets that produced a nominal p-value of less than 0.05 and an FDR q-value of less than 0.25 

were considered significant. The overlapping core enrichment genes between selected genesets 

were examined by the leading edge analysis tool. MSigDB was used to investigate KEGG and 

Reactome pathways in which these overlapping core enrichment genes were involved. 

Quantitative PCR analysis. Total RNA was reverse-transcribed using the High-Capacity cDNA 

Archive Kit and pre-amplified using a Preamp Master Mix Kit by combining 250 ng cDNA with 

TaqMan Preamp Master Mix and pooling the TaqMan Gene Expression assays at a final 

concentration of 0.2X, according to the manufacturer’s instructions (Applied Biosystems). The 

following TaqMan assays, with amplicons in the range of 60-80 bp, were used: Hs00244640_m1 

(ADAM22), Hs00936295_m1 (BSG), Hs00154355_m1 (CD68), Hs00164368_m1 (CST6), 
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Hs00234383_m1 (DEFA), Hs00205368_m1 (IL17B), Hs00213970_m1 (MUM1), Hs03043885_g1 

(RPL13A), and Hs00174277_m1 (TNFRSF8). The relative mRNA expression levels were expressed as 

2−ΔCT, in which ΔCT = Ct target gene − Ct RPL13A. To evaluate RNA quality, the following assays 

were used: Hs03928990_g1 (18S), Hs99999903_m1 (ACTB), Hs99999907_m1 (B2M), and 

Hs00608519_m1 (MRPL19). 

Immunohistochemistry (IHC). IHC staining was performed with anti-CD30 (BERH-2, Dako), anti-

CD3 (SP7, Thermo Fisher Scientific), and anti-CD20 (L26, Dako). The number of CD30-positive cells 

in the sections was graded with scores ranging from 0-3, with 0=absent, 1=few, 2=intermediate, 

and 3=many. For double staining with Foxp3, CD30 was stained in red with LPR, and Foxp3 was 

stained in brown with HRP. For double stainings with PD1 or CD147, anti-CD30 (B-80672, 

Immunological Sciences), anti-PD1 (MAB-91845, Immunological Sciences), anti-CD147 (MAB-2623, 

Millipore), biotin anti-mouse (Biotium) and AlexaFluor-488 anti-rabbit (Invitrogen) antibodies 

followed by streptavidin-AlexaFluor-568 conjugate (Immunological Science) were used. The 

staining was visualized by confocal microscopy on an instrument equipped with a Krypton/Argon 

laser and a red laser diode (Radiance 2100, Bio-Rad Laboratories). 

Cytofluorimetric analyses. Lymphocytes obtained by dissociation from lymph nodes and PBMCs 

isolated by gradient centrifugation were thawed and examined by FACS analysis. The following 

mAbs were used: anti-CD4, anti-CD25, anti-CD45RA, anti-CD30, anti-CD8, anti-CD19, anti-CD56, 

anti-CD147, anti-CD279, anti-CD3, fluorochrome-conjugated mouse IgG (used as an isotype 

control) (BD Biosciences), and APC-conjugated anti-Foxp3 antibody (eBioscience). CD30+ cells were 

sorted by a FACSAria (Becton Dickinson) after staining with PE-conjugated anti-CD30 mAb. Routine 

reanalysis of cells after sorting confirmed >98% purity. Lymphocyte proliferation was evaluated by 

labeling with 5 μM CFSE (CellTraceTM CFSE Kit, Life Technologies) and FACS analysis after 4 days of 

culture in the presence or absence of CD3/CD28 microbeads (DynaBeads CD3/CD28 T cell 
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Expander, Invitrogen) at a 25:1 cell-to-bead ratio. Cytokines were measured using the 

FlowCytomix Multiple Analyte Detection System (eBioscience) and quantified with Pro 2.4 

FlowCytomix software.  
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