SW-1353 ctrl Ola Veli ctrl Ola Veli ctrl Ola Veli
1h 0Gy O0Gy 0 Gy 4 Gy 4 Gy 4 Gy 8 Gy 8 Gy 8 Gy

1 109 058 345 378 255 427 317 488
+03 +03 +01 +14 +16 +03 04 07
R 077 089 254 387 351 38 531 21
P +01 +01 06 +16 #1141 27 21  +03
— 105 114 416 725 725 513 783 445
+06 +07 +06 +36 307 +22 49 +20
I 158 188 357 1061 908 640 63 585
PP +03 08 +16 02 +14 07 04 27
T 121 151 149 188 18 131 203 109
+00 00 04 10 02 00 201 04

yH2AX

SW-1353 ctri Ola Veli ctrl Ola Veli ctrl Ola Veli
24h 0Gy 0Gy 0 Gy 4Gy 4Gy 4 Gy 8 Gy 8 Gy 8 Gy

1 162 147 203 234 184 232 211 289
pH2AX +06 +04 +05 04 +07 +01 403 +04
= 160 155 169 260 277 273 249 532

+02 +01 01 02 19 +13 24 25

e 208 519 169 421 304 326 125 348
103 02 02 #19 09 16 03 10

i 218 091 204 1069 515 685 536 541
PP +07 +01 09 35 26 23  +13 422
gy 096 095 089 123 105 124 129 121
+01 02 +01 +01 202 201 03 01

Table S1. Protein phosphorylation pattern after combined treatment of 10 uM Olaparib or
Veliparib treatment and 0 Gy (non-IR controls). 4 Gy, and & Gy proton IR of SW-1333
chondrosarcoma cells. Whole cell proteins were isolated 1 h and 24 h after IR. All changes were
presented as fold change (A-ratio) normalised to non-IR. controls (mean = SD of n = 3).

Representative blot are shown in Figure 2A.



SW-1353 ctrl Ku VE ctrl Ku VE ctrl Ku VE
1h 0Gy 0Gy 0 Gy 4 Gy 4 Gy 4 Gy 8 Gy 8 Gy 8 Gy

1 0.67 1.14 4.60 1.97 1.58 B6.27 2.08 5.03

yH2AX +01 04 +18 08 08 +17 07 23
TR 057 189 793 171 1208 1250 275 1459
00 04 +308 02 41 161 108 154

I 159 164 305 588 711 688 533 661

0.1 06 +0.1 264 186 235 279 219
p-p53 1 1.25 1.33 6.76 1.01 5.98 5.04 0.41 2.65
#0.1 0.3 1.4 +0.1 1.4 +1.0 +16 .4

Rad51 1 1.03 1.41 1.69 0.78 125 1.06 0.97 0.67
0.3 +0.1 +0.5 +0.1 +0.0 0.1 +0.1 +0.1

SW-1353 ctrl Ku VE ctrl Ku VE ctrl Ku VE
24p 0Gy 0Gy 0 Gy 4 Gy 4 Gy 4 Gy 8 Gy 8 Gy 8 Gy

1 1.38 232 210 1.47 3.69 1.57 0.97 3.88

pEak +0.3 +02 +0.5 0.7 +1.5 +0.1 +0.1 +1.8
p-ATM 1 0.88 1.35 1.59 1.37 417 340 1.25 4.18
+0.3 00 +0.8 +0.1 1.7 125 +0.1 0.2

p-BRCA 1 2.65 1.21 1.66 3.09 1.48 1.39 1.25 1.00
026 033 015 #1114 048 031 069 =017

p-p53 1 1.12 112 1.41 1.43 295 445 0.89 2.04

0.0 00 +0.0 +0.3 +0.1 0.7 0.2 +1.1
Rad51 1 1.19 0.79 1.51 1.53 1.14 1.89 0.89 0.83
0.3 02 0.3 09 0.4 0.2 0.0 0.0

Table S2. Protein phosphorylation pattern after combined treatment of 10 pM Ku-55933 and
VE-821 treatment and 0 Gy (non-IR controls). 4 Gyv. and 8 Gy proton IR of SW-1353
chondrosarcoma cells. Whole cell proteins were isolated 1 h and 24 h after IR. All changes were
presented as fold change (A-ratio) normalised to non-IR controls (mean = SD of n = 3).

Representative blot are shown in Figure 2B.



Cal78 ctr Ola Veli ctrl Ola Veli ctrl Ola Veli
ih 090Gy 0Gy 0 Gy 4 Gy 4 Gy 4 Gy 8 Gy 8 Gy 8 Gy

1 0.96 0.58 3.84 342 3.44 529 6.22 5.80

PHEAK 106 +03 102 09 03 14 14 317
parm 1 125 135 310 281 267 292 486 330
105 +05 +18 08 +12 11 24 13

pBRca 1 210 213 25 500 374 277 428 324

06 0.6 0.1 +1.2 0.3 0.8 +1.3 0.7
p-p53 1 217 1.56 3.76 5.14 4.49 4.37 455 4.22
+0.6 +0.3 #1.3 +3.1 .5 25 +3.5 +1.38

Rad51 1 1.46 1.64 1.66 248 297 1.16 1.58 1.83
06 0.7 +0.5 +1.5 13 +0.5 +1.0 0.4

Cal7g ctrl Ola Veli ctrl Ola Veli ctrl Ola Veli
24n 0Gy O0Gy 0 Gy 4 Gy 4 Gy 4 Gy 8 Gy 8 Gy 8 Gy

1 2.83 157 2.26 5 2.07 2.52 2.03 247

yh2aX 04 0.5 0.1 0.7 1.3 02 01 0.6
p-ATM 1 4.07 219 1.99 3.44 3.72 3.68 1.98 244
+0.8 0.4 02 +02 +1.0 +11 .5 0.7

p-BRCA 1 3.42 2.66 1.54 4.23 3.58 273 0.94 3.03

14 0.6 +0.3 +0.4 +1.60 +1.0 0.1 0.5

p-p53 1 3.13 1.48 1.32 4.87 3.51 5.24 1.92 7.54
+0.3 +0.2 )2 +1.3 0.9 12 =4 31

Rad51 1 177 1.37 1.76 177 283 237 2.35 2.38
05 +0.3 +0.3 +0.1 1.7 +0.6 +0.6 +0.5

Table S3. Protein phosphorylation pattern after combined treatment of 10 uM Olaparib or
Veliparib treatment and 0 Gy (non-IR controls). 4 Gy, and 8 Gy proton IR of Cal78
chondrosarcoma cells. Whole cell proteins were isolated 1 h and 24 h after IR. All changes were
presented as fold change (A-ratio) normalised to non-IR controls (mean = SD of n = 3).

Representative blot are shown in Figure 2C.



Cal78 ctrd Ku VE ctrl Ku VE ctrl Ku VE
1h 0Gy 0Gy 0 Gy 4 Gy 4 Gy 4 Gy 8 Gy 8 Gy & Gy

1 1.52 3.48 322 3.47 743 549 3.80 6.80

yiEax 108 09 114 16 28 286 +18 422
patm 1 124 135 301 201 267 292 466 330
105 4035 180 091 4126 106 203 137

pBRCA | 188 167 267 445 272 284 350 23
106 407 06 +179 13 14 19 09

p-p53 1 0.84 1.51 374 0.83 505 503 145 948

02 05 +14 +0.1 +1.4 +1.2 +0.0 +1.8
Rad51 1 0.96 0.76 2.02 1.55 1.25 293 193 0.89
0.3 0.3 0.1 0.2 0.3 0.1 +1.2 0.1

Cal78 ctrl Ku VE ctrl Ku VE ctrl Ku VE
24h 06y O0Gy 0 Gy 4 Gy 4 Gy 4 Gy 8 Gy 8 Gy 8 Gy

1 0.94 3.57 282 1.47 4.81 1.56 1.80 6.03

yH2AX 501 106 107 06 1.1 03 01 334
patm 1 407 218 1% 344 372 368 098 144
5078 +038 4023 018 +105 +112 053 +0.66

pBRCA 1 173 183 224 328 249 238 123 098

04 +0.6 05 12 +1.0 +1.0 0.7 0.9

p-p53 1 0.67 0.72 1.32 0.89 1.39 3.1 282 241
+0.4 0.3 +0.2 +0.2 +0.8 12 +1.6 +1.:1

Rad51 1 0.80 0.69 1.78 107 1.73 297 257 0.99
+0.1 0.1 +0.6 0.5 +0.4 0.2 +0.3 0.1

Table S4. Protein phosphorylation pattern after combined treatment of 10 pM Ku-55933 and
VE-821 treatment and 0 Gy (non-IR controls). 4 Gy, and 8 Gy proton IR of Cal78
chondrosarcoma cells. Whole cell proteins were isolated 1 h and 24 h after IR. All changes were
presented as fold change (A-ratio) normalised to non-IR controls (mean = SD of n = 3).

Representative blot are shown in Figure 2D,



ctrl0 VE-821 X-ray proton  C-ijons VE-821 VE-821 VE-821
SW-1353 ©¥ 0 Gy 4 Gy 4Gy 4Gy + + +
1h X-ray proton C-ions
4 Gy 4 Gy 4 Gy
A p-STAT3 1 1.0+01 0100 0.1+00 0.1£00 0100 0100 0100
i.% ~ p-JNK 1 1.0+05 10401 18+06 15+05 3807 35:09 46412
p-p38 1 13401 1.7#01 1701 27+11 41102 4506 48411
yH2AX 1 25405 11202 26108 25+02 1903 3005 40111
Rad51 1 08+£01 10:05 0702 08+00 O0.7#02 09+02 1.0:01
< MSH3 1 1.0+03 11203 17+06 26404 13100 07+04 09101
© XPC 1 09404 22404 2102 23+03 191202 1307 12+01
] p-CHK1 1 0.6£01 13203 26408 3.1+01 04401 06+02 0702
* p-CHK2 1 1.0£00 51409 52403 63+13 57:09 51:04 62411
p-BRCA 1 16408 33212 39+1.7 41101 1.5201 23:02 23104
P-p53 1 1.0+#03 52402 58+1.0 57+1.1 43201 41404 4806
ctrl0 VE-821 X-ray proton C-ions VE-821 VE-821 VE-821
oG 4 4G 4G A + +
sw-1353 < ¥ o ¥ y X-ray  proton C-ions
24h 4Gy 4Gy 4Gy
caspase 8 1 1.0+0.1 06403 05¢03 04401 05201 06202 059102
2 caspase 9 1 11+01 08+02 O07+04 07+03 10:01 10+00 1.0+00
o cleaved 1 18+04 12105 08:04 12403 17106 18+06 1.9:05
ic caspase 3
survivin 1 08401 08401 1-3+02 14402 05:00 04402 0.3:00
YHZAX 1 28403 10£00 10+£01 12404 35302 37+02 48106
Rad51 1 1.0+03 06401 07400 11203 07+01 0701 0.4101
< MSH3 1 0.7+0.1 05#00 09+£00 1.1+04 06401 061402 04100
0 XPC 1 13+01 15#03 15+#00 16201 08204 0501 06202
2 p-CHK1 1 12401 18406 24103 49:06 07+00 06+£00 0.3201
ks p-CHK2 1 4407 19207 23:08 24406 2808 3307 25303
p-BRCA 1 08+03 06100 10+03 12406 0301 0402 0.1200
p-p53 1 43+08 15201 29411 58409 72+15 79419 98:13
ctrl0 VE-821 X-ray proton C-jons VE-821 VE-821 VE-821
SW-1353 Gy oGy 4 Gy 4 Gy 4Gy + + *
72 h X-ray  proton C-ions
4Gy 4Gy 4Gy
caspase 8 1 12+01 07401 06101 06100 06100 06+01 0.820.1
2 caspase 9 1 18407 08401 1001 1002 16104 17+03 1594086
o cleaved 1 09+02 13x05 13x00 12401 13202 1606 17206
i caspase 3
survivin 1 09+01 09401 07+02 06+00 05+01 04+0.1 0.3201
yH24X 1 37+11 12:+01 15204 20+01 47+10 54414 4711
< Rad51 1 11+01 09400 06401 028403 07100 05£01 0.3201
o MSH3 1 05+01 10+03 08+03 05+02 04202 03201 0.2¢00
i) XPC 1 12405 16401 14403 13205 15:04 08+03 04102
= p-CHK1 1 1101 08+#02 0701 12403 08:02 0802 05102
p-CHK2 1 25+00 03201 05:£01 0801 3711 41+14 73218
p-BRCA 1 13+02 10+02 10+04 06+01 0800 0801 0.3201
p-p53 1 26409 05201 1503 19103 41212 59107 6.3207

Tahle S5. Protein expression and phosphorylation pattern after combined treatment of 10 pM
VE-821 treatment and 0 Gy (non-IR controls) or 4 Gy X-ray/proton/C-ions IR of SW-1333
chondrosarcoma cells. Whole cell proteins were 1solated 1 b, 24 h. and 72 h after IR. All changes
were presented as fold change (A-ratio) normalised to non-IR contrels (mean = SD of n = 3).

Representative blot are shown 1n Figure 5A. 5C and 6A.



ctrf0 VE-821 X-ray preten C-ions VE-821 VE-821 VE-821
cal7g ©¥ o Gy 4 Gy 4 Gy 4Gy + + +
1h X-ray  proton C-ions
4Gy 4Gy 4Gy
. p-STAT3 1 02400 03401 02401 02401 01201 01100 01100
-1? a p-JNK 1 15402 17405 15:09 38410 3708 29409 45111
38 1 22405 14+#04 15408 13401 44415 59416 54+19
yH2AX 1 33415 21407 33412 41108 46416 32411 444107
Rads1 1 07402 13403 13406 24+10 0705 06104 05102
o MSH3 1 06402 1.0+02 09403 07+00 05401 05+01 05402
o XPC 1 12402 12401 10403 05402 08100 0801 07402
= p-CHK1 1 02401 1.0402 1.1+04 2302 0.1#00 01100 0.1+00
e p-CHK2 1 11402 35:06 32408 29108 15407 1.1204 1.0403
p-BRCA 1 04403 12403 13+04 13106 02400 02401 02401
p-p53 1 22407 27#05 42411 21105 39406 36409 23110
ctrl0 VE-821 X-ray proten C-ions VE-821 VE-821 VE-221
Cal7s Gy oGy 4 Gy 4Gy 4Gy + + +
24 h X-ray 4 proton C-ions
Gy 4 Gy 4 Gy
caspase 8 1 09402 095#£02 08401 11203 16404 15207 1.8404
a caspase 9 1 08403 1.1#03 07403 08403 06402 09:+02 0.9403
% cleaved 1 20408 08£03 0707 07403 13201 2508 3.9+13
ic caspase 3
survivin 1 1.91#0.1 18405 1.7+#04 1.1+05 08403 07+02 0.4+0.1
yYH2AX 1 3.0+¢09 058401 08401 10403 37+1.8 30+13 4.1+14
Rad51 1 0.7+02 13206 15#07 17402 09403 08105 11107
m MSH3 1 08403 1.1#0.1 059401 15#02 1.0+04 08405 0.840.1
@ XPC 1 1.1#0.8 09404 06+01 0701 06104 04401 0.310.1
=2 p-CHK1 1 03402 16406 28+08 44+07 02+02 02401 0.2401
T P-CHK2 1 11207 13108 1.7#06 2008 05102 02+00 0.240.1
p-BRCA 1 18+08 05901 1.1+03 12+07 09103 16406 0.9+0.1
p-p53 1 23406 18408 28403 72401 67+18 64402 64412
ctrl0 VE-821 X-ray proton C-ions VE-821 VE-221 VE-821
Cal7g8 Gy oGy 4 Gy 4 Gy 4Gy * + *
72 h X-ray 4 proton C-ions
Gy 4 Gy 4 Gy
caspase 8 1 21407 06402 12404 15404 26101 28:01 26402
a caspase 9 1 09402 14£00 12401 13403 08403 08201 0.7404
% cleaved 1 32411 10400 12401 059403 354#1.2 35410 3.8409
iL caspase 3
survivin 1 06402 25405 21405 19402 10401 11203 1.2402
YH2AX 1 42403 14101 18402 19411 54103 45112 44106
Raa51 1 08404 18407y 14403 15#02 06101 06404 04401
@ MSH3 1 0.7+0.2 25404 22406 25#07 0500 04401 0.440.1
< XPC 1 09402 24403 17401 24+06 08400 058401 0.8401
b P-CHK1 1 1.0#0.1 14404 24+06 46413 08+02 09400 0.59+02
e P-CHK2 1 07404 12401 11402 17402 06403 041402 0.320.1
p-BRCA 1 16405 13102 15+#06 16403 07+02 06+0.1 0.4+0.1
p-p53 1 25403 104£01 08402 06+04 18:05 17203 24408

Tahle S6. Protein expression and phosphorylation pattern after combined treatment of 10 pM
VE-821 treatment and 0 Gy (non-IR controls) or 4 Gy X-ray/proton/C-ions IR of Cal78
chondrosarcoma cells. Whole cell proteins were 1solated 1 h. 24 h. and 72 h after IR. All changes
were presented as fold change (A-ratio) normalised to non-IR controls (mean = SD of n = 3).

Representative blot are shown in Figure 5B. 3D and 6B.



