
 

Fig. S1. Effect of NK cells or EMT-cytokines on EMT in 5 melanoma cell lines. The indicated 

melanoma cell lines were cultured alone (nil), exposed to EMT-cytokines, or co-cultured with NK 

cells, and analyzed by FACS or microscopy for EMT markers and morphology. Histograms 

represent MFI mean + SEM of at least 4 independent experiments. Scale bars, 100 m. Statistical 

analyses were performed by Wilcoxon T test. 



 



Fig. S2. Effect of NK cells or cytokines on MeCoP Invasive capability and formation of bundle 

structures. Melanoma cells alone (Nil), co-cultured for 72 h with NK cells (NK), or pre-treated for 

72 h with EMT-cytokines (Cyt), were added in the wells after matrigel drop solidification. Various 

bundle-shaped invasion extensions can be noted in “Cyt” and to a lesser extent in “NK” conditions. 

Two different magnifications are presented to show frequency, size, and structure of extensions in 

the three conditions. 

  



 

Fig. S3. (A) Effect of NK cells on the expression of SLUG, SNAIL, TWIST1, and ZEB2 transcription 

factors in MeDeBO cells. Total cell lysates from MeDeBO cells either untreated or co-cultured with 

NK cells for 24, 48, or 72 hours were analyzed in SDS-PAGE and immunoblotted with antibodies to 

the indicated molecules followed by the appropriate HRP-conjugated secondary mAb. Staining 

with anti-GAPDH Ab was performed as loading control. Molecular weight markers (Kd) are 

indicated on the left. ZEB2 expression was evaluated using a 8% polyacrilamide gel, while the 

other markers were analyzed on a 16% polyacrilamide gel. Blot stained with anti-SLUG Ab was 

reprobed with anti-GAPDH Ab, while blot stained with anti-SNAIL Ab was reprobed with anti-

TWIST1 Ab. A separate blot was used for ZEB2 detection. (B) In parallel, MeDeBO cells were 

analyzed for E-Cadherin expression. Melanoma cells cultured alone (grey filled profiles), with NK 

cells (dashed profiles). 

  



 

 

Fig. S4. Outline of the transwell experiments. The illustration visualizes the culture conditions 

reported as TW or TW/w in the Results section and in Fig. 2. 

  



 

 

Fig. S5. (A) Evaluation of the combined effects of the anti-NK receptor blocking mAbs on NK-

MeDeBo cell co-cultures. Co-cultures were performed in the presence of different mAb 

combinations (MIX1: blocking NKp30 and NKG2D; MIX2: blocking NKp44, NKp46, and DNAM1; 

MIX3: blocking NKp44, NKp46, and NKp30), or in the presence of the reference anti-NKp30 

blocking mAb. After co-culture, MeDeBO cells were analyzed for the indicated markers. (B) 

Evaluation of the anti-TGF- blocking Ab effect on NK-MeDeBO cell co-cultures. After co-culture 

MeDeBO cells were analyzed as in (A). 

 



 

Fig. S6. Evaluation of the effects of EMT-cytokines or NK cells on the surface expression of the 

major activating NK-receptor ligands and of PD-L1 in MeDeBO and MeCoP cells. The indicated 

melanoma cell lines were cultured alone, exposed to EMT-cytokines, or co-cultured with NK cells, 

stained with mAbs to the indicated ligands or with chimeric Fc-NKp30, -NKp44, and –NKp46 

soluble molecules, and analyzed by FACS. Isotype control (grey profiles), melanoma cells cultured 

alone (grey filled profiles), with cytokines (black profiles), with NK cells (dashed profiles). For 

labeling with the soluble molecules, melanoma cells were incubated with 4 g/106 cells of fusion 

protein for 30 min on ice, washed twice and incubated with RPE-conjugated goat anti-human Fc 

antibody (Jackson ImmunoResearch Laboratories, Pennsylvania, USA) for 30 min on ice. 



 

 

Fig. S7. Effect of EMT-cytokines or NK cells on HLA-I surface expression in five melanoma cell lines. 

The indicated melanoma cell lines cultured alone, exposed to EMT-cytokines, or co-cultured with 

NK cells, were stained with the anti-HLA-I mAb W6-32, and analyzed by FACS. Statistical analyses 

were performed by Wilcoxon T test. 

  



 

 

Fig. S8. Effect of EMT-cytokines or NK cells on melanoma cell susceptibility to taxol or -radiation. 

MeCoP and MeDeBO cell lines cultured alone, exposed to EMT-cytokines, or co-cultured with NK 

cells, were incubated with taxol (4 g/ml) for 48h, or irradiated (100 Gy) and then cultured for 

48h. Cells were then collected and analyzed by FACS after Annexin V/PI staining. Dying cells were 

represented by Annexin+PI+ cells plus Annexin-PI+ and Annexin+/PI-. The % of dying cells at the 

beginning of treatments was subtracted. Data represent the mean + SEM of at least 5 independent 

experiments. Statistical analyses were performed by Mann-Withney test. 



 

Fig. S9. (A) Spearman rank correlation of triplicates for each experimental condition in MeCoP and 

MeDeBO cells unstimulated (C1, C2, C3), exposed to cytokines (Cyt1, 2, 3), or co-cultured with NK 

cells (NK1, NK2, NK3). (B) Unsupervised hierarchical clustering analysis of differentially expressed 

proteins in melanoma cells unstimulated (Nil1, 2, 3) and exposed to cytokines (Cyt1, 2, 3) in 3 

independent experiments. For these proteins, it is also shown the relative expression levels in the 

NK cell-stimulated melanoma cells for comparison. 



 

Fig. S10. Representative images showing areas (within the same melanoma specimen) close to or 

far from CD56+ NK cells. The sections were double stained for CD56, and N-cadherin or E-cadherin 

as labeled. (40X magnification; black bar = 50 micron). 

  



Figure S11 

 

Fig. S11. Effect of NK cells on conversion of LC3-I in LC3-II in MeDeBO and MeCoP. Expression of 

LC3-I and -II was analyzed by Western blot in total cell lysates derived from MeCoP and MeDeBO 

cells untreated, co-cultured with NK cells or exposed to EMT-cytokines for 72 hours. GAPDH 

expression was analyzed as loading control. Molecular weight markers (Kd) are indicated on the 

left. LC3 I and -II expression was evaluated using a 16% polyacrilamide gel. Blot stained with anti-

LC3 Ab was reprobed with anti-GAPDH Ab. 

 



 



Fig. S12. Correlation between expression of SOX5 and NK cell-rich infiltrate in 18 melanoma 

specimens. (A)  Statistical analysis of SOX5 expression in 8 “NK rich” and 10 “NK poor” melanoma 

lesions. (B) Representative sections from four primary cutaneous melanoma cases stained for 

CD56 (a-c-e-g) and SOX5 (b-d-f-h) as labeled. In the two representative cases containing CD56+ NK 

cells (a and c), nuclear SOX5 expression is diffuse in melanoma cells (b and d), whereas few or 

none SOX5+ melanoma cells (f and h) are detectable in cases lacking CD56+ NK cell infiltration (e 

and g). Double stain (inserts b-d) shows interaction between CD56+ NK cells (blue) and SOX5+ 

melanoma cells (brown). Original magnification 10X (scale bar 200 micron) and 40X (insert in B-D, 

scale bar 50 micron). Statistical analyses were performed by Mann-Withney test. 

  



 

 

Fig. S13. Effect of NK cells on morphology of HT-29 and HeLa cells  HT-29 or HeLa cells are cultured 

alone (Nil) or in the presence of two different polyclonal NK cell lines (NKa and NKb) or EMT-

cytokines (Cyt) for 72 h. NK cells could induce morphologic changes compatible with EMT in HeLa 

cells, while they had no effects on HT-29. (Cell lines were authenticated by the cell bank of 

Ospedale Policlinico San Martino, Genoa). 

 


