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Figure S1. Validation of multiplex detection of NAD(P)H, ATP and Protein Levels. Cells were
exposed to idebenone (0-200 uM) for 24 h before WST-1 absorption, ATP levels and protein contents
were quantified. Data represents mean * standard error of mean (SEM) from 3 independent
experiments with 4 parallel wells per experiment. Two-way ANOVA was performed, no statistically
significant differences were observed over a range of concentrations with (black lines) or without
(gray lines) NAD(P)H measurement prior to the quantitation of ATP (solid lines) and protein (dotted
lines) content from cell lysates.
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Figure S2. Exemplary images of MitoSOX localization in HepG2 cells used to measure mitochondrial
superoxide production. Cells were seeded on poly-L-lysine pre-coated plates, left to adhere, loaded
with MitoSOX Red and Hoechst 33342 (methods detailed in main text 4.6) and MitoTracker Green
(0.1 uM in HBSS + 1% BSA, 30 uL/well; M7514, Thermo Fisher Scientific, Scoresby, VIC, Australia) to
confirm mitochondrial localization, and imaged using an IN Cell 2200 analyzer (60 x magnification,
GE Healthcare, Rydalmere, NSW, Australia).



Table S1. Effect of test compounds on WST-1 absorption.

uM 0 25 50 75 100 125 150 175 200
Idebenone  100.0+2.1 106.9+£33  1224+48 1369+69 124675 1140+87  759+8.0 40.8+4.9 305+1.7
1 100.0+2.8  119.8+3.6 86.9+3.4 34.8+57 21.7+12 19.6 0.6 19.8+0.7 19.7+0.5 19.0+0.5
2 100.0£3.2  120.8+7.2 48728 269+19 19.7+0.8 18.3+0.7 18.3+0.7 18.8 £0.8 18.9+£0.9
3 100.0 4.5 872+29 81.1+49 66.8+3.9 552+2.6 46.6+12 43408 41.6+0.8 41209
4 100.0+£5.0  111.8+6.6  107.0+39 104.7+27  97.6+3.3 95.9+4.2 923+4.5 88.0+2.8 84.7+2.6
5 100.0+£2.8  111.9+4.6  1267+47 1124+22 1129+33 105.6+27  933+43 77.9+3.0 67.9+3.0
6 100.0+1.9 116.0+2.8 104.5+2.2 539+24 342+25 29.1+15 273+14 272+1.7 26.1+13
7 1000+34  121.3£56  100.1+48  852+57 579+12 54.4+2.0 529+1.0 495+12 473+0.5
8 100.0+1.8 832+2.6 78.7+4.5 70.9+3.0 503+ 1.6 42413 424+11 403+1.0 40.1+0.8
9 100.0+3.9  1154+34 80.5+3.9 39.9+23 32.8+27 302+29 29.4+24 31.0+22 30.3+2.0
10 100.0£29  1144+3.1 67.6+29 495+43 384+19 343+12 352+09 346+13 344+1.1
11 100.0 £ 1.6 89.0+23 84.7+3.8 78.2+3.2 65.3+2.7 488+2.2 42222 403+24 385+29

Data was standardized and expressed as mean + SEM (%) of 3 independent experiments with 6 parallel wells per experiment.
Table S2. Effect of test compounds on ATP levels.

uM 0 25 50 75 100 125 150 175 200
Idebenone  100.0+54  111.1+34  1124+56  106.8+5.1 915+42 72.2+6.0 50.9 £ 6.0 9.6+3.1 53+0.6
1 100.0£1.9  109.9+4.6 61.4+47 214+39 48+1.6 0.7+0.2 0.6+0.2 02+0.1 23+0.6
2 100.0+2.3 96.5+4.5 514+57 225+4.0 73+17 1.7+0.6 17+13 0101 0.8+04
3 100.0+54  100.1+4.3 82.6+4.8 712+37 49920 39.8+2.3 30.3+29 232+34 23.7+4.0
4 100.0+4.3  107.0£5.9 92.8+5.0 983+4.4 88.1+6.1 833+57 90.4+5.0 92.0+5.3 75.6 £3.7
5 100.0£25  1082+32  1069+39 106.5+3.7 1055+39  92.8+43 84.7+3.8 70.8 £3.0 60.9+3.9
6 100.0£29  103.1+4.9 782+2.8 413+35 14.0+3.0 51+0.5 40+0.6 45+09 52+0.6
7 100.0+24  1125+3.8 93.5+4.1 66.4 +3.6 512+21 41.1+19 37.7+1.0 333+15 257+13
8 100.0 £2.2 90.8+1.9 875+42 78.0+4.9 458+3.8 26.7+2.0 229+19 214+1.0 193+1.7
9 100.0+£6.2  100.5+6.8 57.3+4.0 221+25 157 +3.2 9.0+£21 6.8+15 82+1.0 6.8+0.6
10 100.0 £3.7 93.1+32 57.6+4.1 27.0+4.0 6.1+15 31+1.0 3.0£0.7 42+0.8 6.8+12
11 100.0 2.8 97.6+3.7 95.0+3.0 80.5+4.0 58.5+2.0 379+29 28.8+2.0 262+1.8 19.5+1.0

Data was standardized and expressed as mean + SEM (%) of 3 independent experiments with 6 parallel wells per experiment.



Table S3. Effect of test compounds on protein levels.

uM 0 25 50 75 100 125 150 175 200
Idebenone 100.0 +4.2 96.3+3.3 945+39 87.7+33 734+42 52.6+5.8 39.6+5.6 21.7+27 154+1.3
1 100.0+1.9 98.3+1.5 745+14 444+33 275+1.8 23.3+09 259+2.1 20.3+0.5 241+1.1
2 100.0+1.7 932+19 66.7 +3.4 46.7+34 36.6+2.8 28.8+1.0 33.8+3.0 28.1+14 33.7+20
3 100.0 +4.2 1003 £2.7 79.5+3.2 58.8+2.4 49.8+1.9 445+25 41.8+2.1 26.0+2.1 324+27
4 100.0+£5.9 100.8 £5.1 872+5.6 92.8+45 81.2+4.7 740+ 3.6 76.7+29 78.0+3.6 61.8+2.1
5 100.0 2.2 100.8 3.6 91.7+35 932+4.2 792+23 792+3.0 729+3.3 70.0+3.2 65.7 +4.2
6 100.0+£2.2 96.0+3.2 794+4.5 46.2+34 26.8+3.0 18.6+2.3 17.5+23 19.4+2.0 152+2.0
7 100.0+£3.0 88.6+2.3 73.3+3.2 56.3 +3.1 399+24 348+2.6 37.7+3.8 37.6+28 28.1+1.8
8 100.0+£6.9 100.2 £6.8 96.8+5.6 734+5.6 492+34 33.8+3.2 35.5+3.2 40.1+4.1 29.6+2.7
9 100.0 +4.9 87.6+3.9 68.5+4.0 38.3+43 23.5+3.7 189+29 18.7+29 192+23 185+2.1
10 100.0+£3.8 87.6+5.9 75.0+£5.1 458+54 31.7+24 26.5+2.1 278+14 26.7+2.0 233+1.7
11 100.0 £ 3.6 96.1+5.3 89.7+4.2 68.4+4.0 61.1+24 40.0+3.0 29.8+2.0 33.5+2.1 30.8+4.4

Data was standardized and expressed as mean + SEM (%) of 3 independent experiments with 6 parallel wells per experiment.

Table S4. Effect of test compounds on propidium iodide (PI) incorporation.

uM 0 25 50 75 100 125 150 175 200
Idebenone 1.0+£0.0 1.0+£0.0 1.0£0.1 1401 1.7+0.2 3.8+0.1 3.1+03 3.6+0.1 3.7+0.1
1 1.0£0.1 1.2+0.1 1.8+0.1 27+03 40+0.1 42+03 40+0.2 43+0.2 3.6+0.1
2 1.0£0.1 1.2+0.1 21+03 3.1+03 3.7+03 46+07 46+03 39+03 41+03
3 1.0£0.1 1.0£0.1 1.2+0.2 24+03 34+0.1 32+12 45+04 44+03 43+04
4 1.0£0.1 1.0£0.1 1.0£0.1 0.8+0.1 1.0£0.1 1.1+0.2 14+0.1 1.5+£0.1 1.6+0.3
5 1.0£0.1 1.1+0.2 1.0+£0.0 1.1+£0.0 1.1+£0.1 1.5+0.0 20+0.2 3.7+03 3.8+0.3
6 1.0£0.1 1.2+0.1 1.6+0.2 26+02 3.7+0.2 32+0.1 42+03 49+04 46+04
7 1.0£0.1 1.1+0.1 14+0.2 1.7+0.2 29+0.2 39+02 45+04 34+02 3.8+05
8 1.0£0.1 09+0.1 1.0£0.1 1.2+0.1 14+0.1 3.8+0.2 3.8+04 3.1+04 3.1+0.1
9 1.0£0.1 09+0.1 14+01 3.0+02 3.8+0.2 50+0.2 47+05 46+05 34+02
10 1.0£0.1 09+0.1 1.0£0.1 25+0.2 3.1+0.2 42+03 43+03 3.8+05 41+05
11 1.0+£0.1 0.7+0.1 1.2+0.2 0.8+0.1 0.8+0.1 1.7+0.1 3.0+0.3 3.7+0.2 3.6+05

Data was standardized and expressed as mean + SEM (fold) of 3 independent experiments with 4 parallel wells per experiment.



Table S5. Effect of test compounds on necrotic-cell protease activity.

uM 0 25 50 75 100 125 150 175 200
Idebenone 1.0+£0.0 09+0.1 1.0£0.1 1.0£0.1 1.7+£0.3 1.7+0.6 1.1+0.1 0.8+0.1 02+0.2
1 1.0+£0.0 1.5+£0.1 1.7+0.1 1.8+0.2 14+0.2 14+04 1.5+0.3 14+03 1.3+04
2 1.0+£0.0 1.5+£0.1 1.6+0.2 1.7+0.2 1.7+0.2 1.9+0.6 1.6+£0.5 1.0+£0.2 0.8+0.1
3 1.0+£0.0 1.7+£0.2 20+0.3 20+0.3 1.6+0.2 1.7+04 1.3+£0.3 0.7+0.1 0.7+0.2
4 1.0+£0.0 09+0.1 0.8+0.1 1.3+0.2 09+0.1 1.3+£0.3 1.0£0.1 0.8+0.2 09+0.2
5 1.0+£0.0 0.6+0.1 1.0£0.1 1.5+0.2 1.9+£05 1.6+0.2 1.2+0.2 1.2+0.3 1.3+0.3
6 1.0+£0.0 14+0.2 14+01 1.5+0.2 1.2+0.3 20+04 2106 1.8+£0.5 1.8+0.6
7 1.0+£0.0 1.3+0.1 1.6+0.2 1.5+0.2 1.8+0.4 29+08 3.0+0.7 30+18 3.1+0.6
8 1.0+£0.0 1.0£0.1 1.3+0.2 14+01 1.8+0.3 25+04 26+04 27+05 3.0+0.7
9 1.0+£0.0 1.5+£0.1 1.5+0.2 1.5+0.2 1.9+04 27+05 27+05 29+09 3.1+07
10 1.0+£0.0 1.1+0.1 1.3+0.1 1.3+0.2 14+03 1.9+0.3 20+03 1.8+0.2 20+05
11 1.0+0.0 1.1+0.2 1.2+0.1 1.2+0.2 1.7+0.3 24+0.2 25+04 23+05 25+0.8

Data was standardized and expressed as mean + SEM (fold) of 3 independent experiments with 4 parallel wells per experiment.

Table Sé6. Effect of test compounds on viable-cell protease activity.

uM 0 25 50 75 100 125 150 175 200
Idebenone 100.0+1.5 106.0+7.2 84.7+8.8 54.8+11.6 419+75 27.0+6.1 21.5+28 21.5+4.1 259+6.7
1 100.0+1.5 92.6+8.9 64.7 +9.5 52.8+7.7 36.8+6.0 325+7.8 329+5.2 320+55 30.5+5.1
2 100.0+1.5 80.8+8.6 59.2+77 422+6.2 30.7+£5.1 309+6.5 279+53 232+23 248+4.7
3 100.0+1.5 91.7+6.8 65.9+10.1 53.1+8.8 37.6+6.3 33.7+7.0 27.8+5.2 249+34 241+3.0
4 100.0+1.5 1099 +6.9 105.0+8.0 1109+74 952+8.1 89.3+13.9 80.3+9.6 71.6+5.5 63.9+9.0
5 100.0+1.5 100.0+6.1 96.6 +9.4 98.6 +9.0 93.6+10.6  73.6+12.6 64.0+9.8 60.0+5.4 435+54
6 100.0+1.5 85.4+7.1 55.9+8.2 40.1+5.7 26.8+4.2 32.3+49 28.1+3.2 25.8+3.1 246+23
7 100.0+1.5 783 +5.7 56.8 +9.6 459+7.2 43.8+8.7 355+8.7 31.7+5.0 29.5+34 27.6+39
8 100.0+1.5 102.4 +4.1 78.0+6.0 66.5+8.7 62.9+8.2 57.8+9.1 54.7 +8.6 47.0+5.2 46.5+4.8
9 100.0+1.5 83.2+55 56.8 +6.8 43.3+8.0 38.8+6.8 38.6+5.8 329+28 29.5+26 285+22
10 100.0+1.5 93.7+8.2 63.2+9.9 421+73 32.8+5.8 304+5.3 29.5+35 27.1+25 254+1.7
11 100.0+1.5 104.8 +5.6 954 +6.5 93.2+6.9 84.7+10.1  89.0+10.9 81.8+8.2 77.1+4.3 66.2+4.4

Data was standardized and expressed as mean + SEM (%) of 3 independent experiments with 4 parallel wells per experiment.



Table S7. Effect of test compounds on mitochondrial superoxide production.

uM 0 25 50 75 100 125 150 175 200
Antimycin A 1.0+0.1 39+07 48+0.8 58+1.2 63+1.2 75+15 77+15 8.6+17 9.0+19
Idebenone 1.0£0.1 1.3+0.2 0.9+0.0 09+0.1 0.9+0.0 09+0.1 0.9+0.0 09+0.1 0.9+0.0
1 1.0+0.1 1.0+0.1 1.0+0.1 1.0+0.1 1.0+0.1 1.1+0.1 1.1+0.1 12+0.1 12+0.1
2 1.0+0.1 1.1£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.0 1.0£0.1
3 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.0 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1
4 1.0+0.1 14+02 1.1+0.1 1.0+0.0 1.1+0.1 1.1+0.1 1.1+0.1 1.1+0.1 1.1+0.1
5 1.0+0.1 1.2+0.1 12+0.1 12+0.1 12+0.1 1.3+0.1 14+0.1 14+0.1 1.5+0.1
6 1.0£0.1 1.1£0.1 1.1£0.0 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1
7 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1
8 1.0£0.1 1.3£0.1 1.3+0.1 14+0.1 1.5£0.2 1.6+0.2 1.8+£0.2 1.9+03 20+0.3
9 1.0£0.1 1.0£0.1 1.1£02 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1 1.0£0.1
10 1.0+0.1 1.1+0.1 1.0+0.1 1.1+0.1 1.1+0.1 1.1+0.1 1.1+0.1 12+0.1 1.1+0.1
11 1.0+0.1 12+0.1 1.3+0.1 1.4+0.1 1.6+0.2 1.8+£0.2 2.0+0.2 22+0.3 22+0.3
Data was standardized and expressed as mean + SEM (fold) of 3 independent experiments with 8 parallel wells per experiment.
Table S8. Effect of test compounds on colony formation.
uM 0 5 10 15 20 40 60 80 100
Idebenone  100.0+2.7 953+4.3 84.6+45 70342 68.3+6.0 184+3.1 0.7+0.3 0.0+0.0 0.0+0.0
1 100.0 4.2 58.5+5.2 14.8+6.2 11.3+£49 25+1.2 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
2 100.0 4.2 31.7+27 0.1+0.1 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
3 100.0+2.6 59.8+5.4 33.1+64 10.0£2.6 48+1.0 0.1+0.1 0.0+0.0 0.0+0.0 0.0+0.0
4 100.0+3.1 97.6+4.0 92.7+6.9 88.0+5.6 72.3+6.7 32.8+6.1 5622 1.0£04 0.1+0.1
5 100.0+4.5 96.2+5.1 82.7+84 60.3+5.5 41.0+6.2 242+5.0 8716 1.2£05 02+0.1
6 100.0+4.6 463+7.4 6.8+2.6 1.6+0.7 1.3£05 0.1+0.1 0.3+0.2 02+0.2 0.0+0.0
7 100.0+5.3 35.1+5.6 3.8+1.0 0.7+0.3 03+0.1 0.1+0.1 0.0+0.0 0.0+0.0 0.0+0.0
8 100.0 5.2 74.8 £6.9 344+5.1 12.8 £3.0 34+10 0.3+0.2 0.0+0.0 0.0+0.0 0.0+0.0
9 100.0+3.7 62.8+6.7 72+19 2006 05+0.3 04+03 0.3+0.2 0.0+0.0 0.0+0.0
10 100.0+2.8 50.2+5.1 11.0£27 5820 23+0.7 04+03 02+0.1 0.0+0.0 0.1+0.1
11 100.0 4.0 752+4.3 27.1+34 12.8+1.8 3.8+1.0 02+0.1 0.0+0.0 0.0+0.0 0.0+0.0

Data was standardized and expressed as mean + SEM (%) of 3 independent experiments with 4 parallel wells per experiment.



