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Supplementary Materials & Methods

a. pH measurement

The pH was measured with a pH 1100H meter (VWR, Leuven, Belgium) before and directly,

24 h and 72 h after treatment.

b. Peroxynitrite and hydroxyl radical detection
Malme-3M (18750 cells) and LN229 (15000 cells) were cultured in 96-well plates for 72
hours. Next, cells were loaded before treatment with hydroxyphenyl fluorescein (HPF from
Reactive Oxygen Species Detection kit, Cell Technology Inc) to a final concentration of 5 puM
according to the manufacturer’s guidelines. 125 pl plasma-activated medium (7 min treated
for Malme-3M, 11 min treated for LN229) was added to the cells for a total volume of 200 pl.
Following treatment, cells were incubated for 24 h and 72 h before flow cytometric
measurement on a BD FACScan. Analysis was performed using FlowJo. Statistical analysis
using SPSS was performed by parametric testing due to small sample sizes. Treatment
conditions (untreated and gas mixtures) were analyzed using one-way ANOVA followed by a
post-hoc Tukey. Comparison of treatment times per condition were analyzed using the

independent samples T-test with Levene’s test for equal variances.



Supplementary Figures & Tables

Figure S1. The pH was monitored before, during and after treatment for the untreated, flow-treated and plasma-
treated cells. The effect on pH is similar for the three different cases.



Figure S2. Comparison of the effect of gas flow and plasma on the cell viability for SK-MEL-28. * p < 0.05;
CAP: Cold Atmospheric Plasma; PAM: Plasma Activated Medium.



Figure S3. The presence of reactive oxygen and nitrogen species (hydroxyl radicals and peroxynitrite) using
Hydroxyphenyl fluorescein was analyzed after 24 and 72 hours of treatment. Malme-3M and LN229 cells were
incubated with 7 min and 11 min treated PAM respectively. All comparisons are significant, except when

denoted with n.s. (not significant).



Table S1. Overview of the flow cytometry data, analysed with FlowJo. Using an AnnV-FITC and PI staining, a distinction can be made between AnnV-FITC and Pl negative

cells (AnnV- PI-, ‘viable cells’); AnnV-FITC positive and Pl negative cells (AnnV+ PI-, ‘early apoptosis’); AnnV-FITC and Pl positive cells (AnnV+PI+, ‘late apoptosis and
necrosis’); AnnV-FITC negative and Pl positive cells (AnnV- Pl+, ‘necrosis’). Statistics were performed on the cell viability between the untreated and the treated groups, like
mentioned in the experimental section. *p < 0.05. A. Direct treatment with He+0.6%0, B. Indirect treatment with He+0.6%0, C. Direct treatment with
He+0.35%0,+0.06%N, D. Indirect treatment with He+0.35%0,+0.06%N,

A. He+0.6% O, 24h 72h
Direct treatment AnnV - AnnV + AnnV + AnnV - AnnV - AnnV + AnnV + AnnV -
PI - PI - PI + PI + PI - PI - PI + PI +
Malme-3M Untreated 96.8+ 1.1 0.5+03 13+04 1.4+0.7 93.7+5.0 03+02 24+16 38+35
Plasma 3min 945+2.6 0.5+0.7 23+14 29+19 91.0+ 8.2 04+0.3 37+238 49+£55
7min 839+75" 1.0+1.0 9.7+5.0 54+33 62.4+13.6 1.9+2.1 18592 17.3+15.9
11min 322+15.6° | 1.7+3.0 332+102 | 32.9+189 30£38" 0.6 +0.4 755+222 | 209+18.9
SK-MEL-28 Untreated 90.3+5.1 1.2+0.7 40+2.7 46+19 82.3+6.5 0.4+0.2 3.1+1.0 14.6 + 8.0
Gas flow 3min 89.1+5.1 1.6+1.1 45425 49+2.6 72.6 + 10.8 0.4+0.4 3.6+1.1 224+11.5
7min 88.9+54 1.3+0.8 42+19 5.6+3.4 653+ 14.5 03+03 26+13 31.9+ 15.0
11min 87.3+42 1.5+£0.7 48+15 64+29 56.7+ 14.3 0.5+0.2 48+1.8 38.0+ 14.8
Plasma 3min 88.8 +4.9 1.3+0.8 47425 52+23 69.7+85 0.4+0.3 41+13 25.8+09.1
7min 86.9+5.1 20£1.0 5.8+2.4 53+25 713+397 13+14 6.8 +3.4 213+85
11min 82.8+28" 22+15 6.5+2.8 8.5+3.1 529+251° | 2.6+3.1 182+124 | 262+174
LN229 Untreated 85.9+3.2 47+13 3.1+1.1 6.3+2.4 88.1+1.2 40+0.4 33+05 46+1.4
Plasma 3min 86.4+ 3.2 45+0.9 33+0.7 5.8+3.4 819+ 1.5 78+12 52+0.9 51+1.1
7min 91.3+23 32+1.1 2.8+0.8 27+19 63.7+21.8 | 7.6+23 25.5+242 32+15
11min 552+ 117 | 67+22 26.1+12.6 121+47 | 144+1117 | 39+25 79.9 + 14.6 18+15
U87 Untreated 943+ 1.7 20+09 1.7+0.8 2.0+0.7 95.8 £ 1.1 12+1.0 1.4+0.4 1.6+0.8
Plasma Imin 93.5+1.2 2.5+0.7 2.1+05 1.9+0.6 96.4+ 1.2 59+1.4 1.3+0.5 1.0+0.3
3min 724+133° | 7.1+75 16.6 + 14.3 3.9+22 762+ 64" 59+ 1.4 13.5+49 45+1.9
5min 445+2527 | 27+1.0 483 £25.5 46+14 | 306+2617 | 51+25 56.8 + 26.8 75+6.4
7min 6.6+62" 23+15 86.1+5.8 50£1.9 43+3.7" 1.7£09 88.6+5.5 53+29
11min 1.0£09" 27+1.0 93.0+ 1.0 33+1.4 07+0.7" 1.1£05 939+25 43+2.1




B. He+0.6% O, 24h 72h
Indirect treatment AnnV — AnnV + AnnV + AnnV — AnnV — AnnV + AnnV + AnnV —
PI - PI - PI + PI + PI - PI - PI + PI +
Malme-3M Untreated 91.2+33 0.6+0.3 43+1.1 39+£2.6 91.4+3.6 1.1+0.5 47+25 27+1.2
Plasma 3min 89.7+1.9 09+04 6.1+1.5 34+1.7 90.8+4.1 1.7+0.8 53+£25 22+09
7min 87.8+£32 1.2+0.6 6.7+2.1 44+13 849+44" 23+1.1 9.6+3.3 3.1+0.6
11min 762+7.1" 1.7+0.5 13.8+3.9 83+39 [ 43.1+£137° | 28+09 33.7+63 20.5 = 10.0
SK-MEL-28 Untreated 89.8 +3.3 0.7 +0.6 38+1.7 57+1.7 77.1+6.6 0.6 0.3 49+49 17.3+6.5
Gas flow 3min 88.7+ 3.8 0.7+0.5 40+1.0 6.5+3.4 70.1+9.4 0.7+0.5 54+238 23.9+7.7
7min 87.4+43 0.7+05 44+20 75+25 63.1+84" 1.0£0.5 6.6+1.3 29.4+9.0
11min 83.0+427 | 1.1+0.8 54+1.1 106+44 | 523+89° 1.8+1.1 104+55 355+8.0
Plasma 3min 87.0+2.6 1.1+1.0 52+1.8 7.1+2.6 60.7+9.1" 0.7+0.5 62+23 324+94
7min 85.5+22 12£1.0 55+1.1 7.8+3.0 63.1+84 1.1+£04 6.6+13 29.4+9.0
11min 80.6+9.1 1.7+15 12+1.7 46+5.5 470+74" 20+1.2 20.7+55 303+ 10.6
LN229 Untreated 86.0 + 3.5 51+1.9 29+1.2 6.0+2.6 88.8 4+ 1.2 3.7+06 32+05 43+13
Plasma 3min 89.2+4.5 58+3.0 24+1.6 26+05 82.6+29" 73+2.0 5.3+0.9 48+1.1
7min 89.0 + 6.0 47+3.1 3.7+£26 26+1.6 79.0+5.1" 75+13 10.1+5.1 3.4+09
11min 465+183 | 5.8+24 32.6+15.5 152+68 | 194+13.1° | 5.0+19 733+ 15.1 23+05
U87 Untreated 945+ 1.5 20+0.7 1.7+0.7 1.9+0.7 95.7+0.9 1.2+0.6 1.5+0.5 1.6 £0.7
Plasma Imin 94.1+1.7 25+14 1.8+0.6 1.7+0.8 96.6 = 0.8 1.3+0.8 1.4+0.3 0.8+0.7
3min 813+92" | 49+25 103 +8.2 35+1.5 86.4+51" 42+19 62+2.7 32+2.1
5min 623+182 | 42+25 28.8+17.9 47+18 | 508+245° | 55+26 37.1+23.6 6.6+223
7min 140+7.6° | 24+12 76.4+7.8 72+3.1 133+5.5" 34+13 77.8+6.8 56+2.4
11min 39+4.1° 1.8+0.9 89.8+3.9 45+14 13+14° 1.1+0.7 93.9+3.1 3.8+12




He + 0.35% O, + 0.06%N, 24h 72h
Direct treatment AnnV - AnnV + AnnV + AnnV - AnnV - AnnV + AnnV + AnnV -
PI - PI - PI + PI+ PI - PI - PI + PI +
Malme-3M Untreated 943+1.2 0.6+0.3 29+1.2 23+0.7 86.3+44 0.8+0.8 54+£1.2 74+44
Plasma 3min 932+14 04+0.3 3.0+£1.2 33+0.7 86.7+4.2 1.0£1.0 73+2.6 50£2.5
7min 883+3.5" 1.0£0.6 65+24 42+1.6 64.8+29.5 23+1.3 223+21.5 10.6 9.7
11min 652+195 | 14+02 212+ 149 122+51 | 228+183" 21+18 543+22.7 | 208+ 14.4
SK-MEL-28 Untreated 93.0+0.8 0.4+0.1 22404 44405 81.9+2.0 0.6 +03 3.6+0.8 13.9+24
Gas flow 3min 92.7+04 0.7+0.5 23+1.1 42+1.1 76.7+3.3" 09+0.5 46+12 17.9+4.6
7min 923+1.4 12+1.0 3.1+£09 3.8+ 1.1 705+5.6 0.8+0.3 54+0.9 233+6.7
11min 91.4+22 1.0+1.2 3.1+2.1 44+13 58.0+9.8" 1.1+£0.8 126 +4.8 362+ 12.6
Plasma 3min 90.6 + 2.1 12+1.5 41+1.1 41+1.0 682+93" 0.7+0.5 45+1.0 26.6 + 10.1
7min 884+ 1.4 20+1.2 48+12 46+1.9 655+43 3.0+1.2 11.6+3.4 19.9+438
11min 81.2+4.6" 1.9+0.7 6.0+2.8 109+44 | 440+169° 1.9+0.7 27.4+16.7 245+6.8
LN229 Untreated 90.9+ 1.9 41+1.8 1.9+0.6 34+1.0 91.3+3.1 40+1.8 23+1.5 35+1.2
Plasma 3min 91.1+0.5 4.1+0.8 2.1+03 28+1.1 799+59" 8.0+1.7 6.5+6.1 5.6+2.5
7min 34.7+17.2 10.7+4.0 | 51.2+20.1 33+13 39.5+13.0 5.8+2.1 48.1+12.6 6.6+2.6
1 lmin 27+4.1° 23+1.8 933+72 1.7+1.4 0.1+0.1" 0.3+02 96.5 + 4.1 32+3.7
U87 Untreated 91.6+3.3 3.8+1.6 22408 25+1.5 93.8+2.8 1.9+1.5 23+1.1 20+0.9
Plasma Imin 92.0+£2.0 4.0+0.5 2.1+0.7 20+1.1 952+ 1.1 1.8+0.8 1.8+0.7 1.2+0.3
3min 66.6+27.0 | 62+28 23.1+26.9 41+3.0 52.4+286 7.0+3.0 36.9 +28.8 3.7+22
5min 488+213° | 41+28 423+229 48+2.0 257+204" 55+29 63.4+25.1 54+2.1
7min 53+82° 1.5+0.2 88.4+ 103 48+25 1.0+13" 0.6+0.6 97.2+27 1.1+0.9
11min 0.1+0.1° 12+08 962+ 12 26+09 0.1£0.1" 04+03 98.6+ 0.9 0.9+0.6




He + 0.35% O, + 0.06%N, 24h 72h
Indirect treatment AnnV — AnnV + AnnV + AnnV — AnnV — AnnV + Ann V + AnnV —
PI - PI - PI + PI + PI - PI - PI + PI +
Malme-3M Untreated 943+12 0.6+0.3 29+12 23+0.7 86.3+4.4 0.8+0.8 54+1.2 74+44
Plasma 3min 923+1.7 0.8+0.5 45+1.5 25+04 86.5+4.3 21+23 71+1.9 44+34
7min 90.5+2.3 1.1£0.6 55+ 1.4 29+0.8 773+ 122 33+25 149+96 44+36
11min 763 +82" 27+14 13.6+52 75+21 | 23.6+156° | 2.8+£19 46.7+18.0 | 27.1+12.2
SK-MEL-28 Untreated 87.8+5.2 0.5+0.4 3.6+ 1.5 79+53 80.7 + 10.5 0.4+0.3 34+25 155+8.4
Gas flow 3min 85.9+58 1.1+04 49+1.6 8.1+49 67.7+32° 1.1+£0.6 6.1+1.6 25.1+35
7min 91.4+2.1 1.0+£1.2 27+1.7 49+12 63.5+6.0 14£09 6.1+£2.0 29.0+ 6.4
11min 82.5+7.0 14+1.4 51+1.2 11.0+67 | 523+67° | 22+12 10.7+6.3 348+5.8
Plasma 3min 84.8+5.7 12+0.5 6.2+3.1 7.8 +4.0 64.1+75" 0.8+0.6 59+29 292+7.0
7min 86.3+6.1 14£1.1 46+26 77+38 68.3+0.9 1.1£0.7 87+12 21.9+0.7
11min 76.7+ 6.5 3.7+£2.0 73+1.9 122466 | 499+94" 21+12 18.4+29 29.6+95
LN229 Untreated 90.2 + 3.1 35+1.6 1.9+0.7 44+1.6 85.5+3.3 3.9+0.9 47+1.0 59+22
Plasma 3min 90.1+3.2 3.8+1.7 22+0.7 39+1.7 78.7+7.1 69+20 6.7+2.6 7.7+32
7min 90.1+25 47+19 24+05 29+2.1 75.6+57" | 10.8+2.1 98+38 39+25
11min 653+18.0 | 93+4.0 20.7 £ 15.5 48+23 | 3251437 | 63+16 57.4+163 38+12
Us7 Untreated 89.6 + 4.3 48+2.7 2.8+1.1 29+1.5 945+23 1.6 0.9 2.1+1.0 1.8+0.9
Plasma Imin 91.7+1.0 37+14 26+0.6 1.9+0.8 958+ 1.3 1.5+0.7 1.7+0.8 1.0+ 0.3
3min 7334159 | 7.0+2.4 15.6 + 15.0 42+30 | 6962607 | 5.1+1.4 21.3+23.0 40+32
5min 664+36 | 45+0.8 24.0+3.5 51+08 | 498+206 | 80+2.0 34.7+19.7 7.6+3.1
7min 40+7.0" 0.8+0.6 92.7+8.0 2.6+0.6 12+18" 12412 93.6+43 3.9+27
11min 01 +01" | 0.6+0.5 984+ 1.1 0.9+0.6 09+13" 0.5+0.4 933+35 53+32




