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Table S1. Levels of representative POB, PHB and methyl DNA adducts in the tissues of laboratory animals exposed to NNK or (S)-NNAL or (R)-NNAL.

POB, PHB, and methyl DNA base and phosphate adducts (fmol/mg DNA unless noted otherwise) formed by NNK and NNAL

Total
Animal Administration Exposure
N Exposure amount ! Target tissue methyl
species pathway time N6-POB-dAdo | 02-POB-Cyt | 05-POB-dGuo | N7-POB-Gua  0?-POB-Thd Total POBDNA |\ bup indo 05-PHB-dGuo  N7-PHB-Gua | O-PHB-Thd C.2 PHBDNA 05-Me-Gua DNA
phosphate adducts phosphate adducts
phosphate
adducts
0.2+0.1 1.0+£0.5 42+1.0 2.8+0.5
8h pmol/umol | pmol/umol dG | pmol/umol pmol/umol
dG dG dG
Female Single i.p 10 pmol NNK in 0.09+0.04 |0.7+0.4 3.0+£0.3 2704
A/) mice injection saline 48 h Lung zgol/umol pmol/umol dG zgol/umol zg\ol/umol [1]
0.06£0.04 |0.7+0.2 3.6+1.8 3.0+0.9
96 h pmol/umol | pmol/umol dG | pmol/umol pmol/umol
dG dG dG
5.2mg (0.025 Liver 4400+ 781 |42+26 5330 + 969 5300 + 1088
mmol)NNK/kg
body weight (low
Lun 724 £54 376 £39 1400 + 133 1680 + 99
Once daily s.c. dose group) 4 . une
injection consecutive [2]
20.7 mg (0.1 days . 11700 +
+ + +
mmol)NNK/kg Liver 2517 210+38 18300 + 2407 | 18400 + 2536
body weight (high
dose group) Lung 1260+253 |730+151 2710+717 | 3030+ 724
Liver 490 + 146 ND 730+ 225 2680 + 643 ND ND 454 + 554 891 + 379
Lung 940 + 175 205 1060 + 169 5070 + 1057 15+1.9 147 £33 322+95 1910 + 615
Nasal olfactory ND ND 63.9+20.3 295 +22 204+2.4 83.0+26.2 357 +312
mucosa
10 ppm NNK 20 weeks
Nasal respiratory 24.7+29.0 |36.3+325 433 + 267 1617 + 831 2851 517 +109 1715+ 1155
Male F344 mucosa
t
rats Oral mucosa ND ND 513+149 |326+74 ND ND 139+ 197
Pancreas ND ND 26.7+6.7 130+ 15 ND 13.6 £12.0 113+ 10
Dosed in the Liver 360 + 47 ND 470 + 86 1910+ 243 ND ND 140+ 13 3:6]
drinking water Lung 1020+73 |20+2 1110 + 75 4980 + 65 16+3.8 159 + 56 394 + 86
Nasal olfactory ND ND 47.8+3.1 235+ 30 13.0+0.3 47.5+25 260 + 248
mucosa
10 ppm (S)-NNAL | 20 weeks
Nasal respiratory 334+176 |41.1+27.7 377 +172 1451 + 581 2729 454 + 85 1401 +913
mucosa
Oral mucosa ND ND 27.8+24.1 227 £24 ND ND ND
Pancreas ND ND 264+1.2 149 + 26 ND ND 90.9+4.6
Liver 0 ND 40+5 200 + 47 ND 757 +423 1570 + 846
10 ppm (R)-NNAL | 20 weeks
Lung 60 £ 10 0 100 £ 11 480+ 18 455+ 123 3770+ 1020 | 8080+ 1750
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Animal
species

POB, PHB, and methyl DNA base and phosphate adducts (fmol/mg DNA unless noted otherwise) formed by NNK and NNAL

Total
Administration Exposure .
Exposure amount A Target tissue methyl
pathway time N6-POB-dAdo | 0>-POB-Cyt = 05-POB-dGuo | N7-POB-Gua  02-POB-Thd Total POBDNA |\ bup dado O5-PHB-dGuo  N7-PHB-Gua | O-PHB-Thd  Ci2 PHEDNA 05-Me-Gua DNA
phosphate adducts phosphate adducts
phosphate
adducts
Nasal olfactory ND ND 5.4+0.2 33.3+4.0 23.0+4.0 439+ 81 1373 + 880
mucosa
Nasal respiratory ND ND 42.7+135 195+44 306 + 18 3300 + 446 9014 + 7497
mucosa
Oral mucosa ND ND ND 3.8+6.6 ND 189 +49 844 + 585
pancreas ND ND ND 11.4+24 41+1.1 73.0+17.7 475+73
Liver ND 501 +53 1808 + 840 190+ 49 ND 335+40 390 + 185 2140+ 131
10 weeks Lung 34+21 970+ 148 3591 +414 475 + 95 ND 235+40 968 + 28 6390 + 457 213 +27 2290 + 546
Pancreas ND 308 102+8 ND 105+ 15 51+14 ND
Liver ND 331+36 2144 +26 134+ 64 ND 313+79 737 £186 193081
30 weeks Lung 9+9 751+ 29 4809 + 193 417 +43 ND 164 + 44 1369 + 94 8160 + 654 100 + 65 4480 + 119
Pancreas ND 27+21 134 +28 ND 98+16 89+9 ND
5 ppm NNK
Liver 32+9 ND 257 +32 1531+ 161 120+ 36 6+1 ND 295 +42 658 + 107 1630 + 166
50 weeks Lung 99+3 9+2 688 + 65 4409 + 320 346+ 41 35+5 ND 129+34 1259 + 66 4000 + 291 79+15 3820 + 215
Pancreas ND 24 +5 121+18 ND - 76 £ 38 ND
Liver ND 230+90 9106 89+4 ND 194 + 32 272 £86 878 £ 210
70 weeks Lung 4+2 315+75 1983 + 467 218+ 15 ND 62+15 807 +142 3950 + 223 34 4510+ 129
Pancreas ND 19+3 109 +17 ND 90 54+5 ND
Dosed in the .
drinking water Liver (7-12]
10 weeks Lung 9+5 609 + 143 2564 + 648 4650 + 356 ND 138+ 17 709 £ 29 3670+ 67 269 +178 1120+ 217
Pancreas ND 23+9 80+8 ND - 43+1 ND
Liver
30 weeks Lung 103 624 + 66 3319 + 365 2910+ 109 ND 125+14 1083 + 27 4180 + 119 114 £ 25 1020 + 290
Pancreas ND 174 102+11 ND 74 £ 68 75+12 ND
5 ppm (S)-NNAL
Liver 27+6 5+1
50 weeks Lung 130+1 105 568 + 68 3951 +328 1310+ 77 36+8 ND 100 £ 25 1152 +41 3480+ 79 78+29 872 +309
Pancreas ND 22+14 98+14 ND 73 64 +22 ND
Liver
70 weeks Lung 4+2 512+70 3949 + 256 1180 + 204 ND 116 £ 28 1155+ 310 3820 + 582 49+ 22 995 + 258
Pancreas ND 25+5 101+18 ND 105 51+13 ND
5 ppm (R)-NNAL 10 weeks Liver
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POB, PHB, and methyl DNA base and phosphate adducts (fmol/mg DNA unless noted otherwise) formed by NNK and NNAL

Total
Animal Administration Exposure .
species pathway Exposure amount rime Target tissue NS-POB-dAdo | O-POB-Cyt  OF-POB-dGuo | N7-POB-Gua 0-POB-Thd | CtIPOBDNA 1\ b ip dAdo OS-PHB-dGuo N7-PHB-Gua | O-PHB-Thd Ci2 PHBDNA 0f-Me-Gua g:l:\hw
phosphate adducts phosphate adducts phosphate
adducts
Lung ND 62+19 261+31 136+ 32 ND 869 + 143 4009 + 707 4530 + 368 5+2 874 £ 146
Pancreas ND 4 8+2 ND 159+ 17 181 +50 ND
Liver
30 weeks Lung ND 75+24 415+77 135+ 30 ND 861 + 161 6581 + 481 6670 + 211 17 1430 + 140
Pancreas ND 3 10+1 ND 172 +32 431 +37 ND
Liver 4+1 242
50 weeks Lung 167 ND 136+ 10 584 + 45 175+17 125+ 34 ND 37919 6291 + 885 6280 + 336 7 1100 = 257
Pancreas ND 3 13+1 ND 124+1 369 + 80 ND
Liver
70 weeks Lung ND 45+ 16 500 +111 46 ND 378 +105 5792 +£1763 | 6920 436 4 763 £ 90
Pancreas ND 2 18+2 ND 138+ 36 436 +£99 ND
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Table S2. Levels of representative POB and methyl DNA adducts in the tissues of male F344 rats exposed to NNN or its enantiomers in the drinking water.

DNA base and phosphate adducts (fmol/mg DNA) formed by NNN or its enantiomers

Exposure amount Exposure Target tissue
time 02-POB-Cyt 05-POB-dGuo N7-POB-Gua 02-POB-Thd :Z:‘aulcl:?B DNA phosphate 05-HPB-dAdo
Liver 40+13 - 70+8 300 £ 32
Lung 306 - 506 230+24
Esophagus 230+ 39 - 360+ 71 4204
10 ppm (S)-NNN 20 weeks
Nasal olfactory mucosa ND ND 423 + 623 1990 + 2860
Nasal respiratory mucosa 14.4+249 ND 591 +95 2270+ 130
Oral mucosa ND ND 198 + 159 277 £ 225
[13, 14]
Liver 0 - 0 404
Lung 80+21 - 100 +11 470+20
Esophagus 30+8 - 140 £ 41 90+12
10 ppm (R)-NNN 20 weeks
Nasal olfactory mucosa 9.0+7.8 ND 20048 1200 + 240
Nasal respiratory mucosa 53.2+48.4 4171 996 + 292 4620+ 1170
Oral mucosa ND ND 49.4+42.8 89.7+11.5
Liver - - 225+22 503 £ 80 340 £59
Lung - - 97+3 2307 -
Esophagus - <LOD 1270 + 310 756 + 125 -
10 weeks
Nasal olfactory mucosa - - 100+ 4 331+1 150+ 48
Nasal respiratory mucosa - <LOD 1303 +25 5419 + 358 1740 + 206
Oral mucosa ND ND 27127 321+49 260 + 60
Liver - - 156 + 12 533 +£60 410+ 84
Lung - - 85+6 265 +11 -
14 ppm (S)-NNN Esophagus - <LOD 1357 £135 1083 + 64 3910+ 715 [15, 16]
30 weeks
Nasal olfactory mucosa - - 114+1 474 +27 170+ 41
Nasal respiratory mucosa - <LOD 1124 +6 5676 + 654 1720 + 156
Oral mucosa ND ND 341+31 408 + 17 200+ 30
Liver - - 90 +13 374+ 46 190+ 38
Lung - - 64+6 22413 -
50 weeks Esophagus - <LOD 1384 +226 1166 +231 5400 + 317
Nasal olfactory mucosa - - 125+3 475 +19 150+ 7
Nasal respiratory mucosa - <LOD 1019 + 107 5839 +709 2160 + 495
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DNA base and phosphate adducts (fmol/mg DNA) formed by NNN or its enantiomers

Exposure .
Exposure amount . Target tissue
time 02-POB-Cyt 05-POB-dGuo N7-POB-Gua 02-POB-Thd :z:‘au'c‘:?B DNA phosphate 05-HPB-dAdo
Oral mucosa ND ND 39337 458 + 37 120+ 27
Liver - - 148 + 50 478 + 85 200 + 50
Lung - - 63+8 198+9 -
Esophagus - <LOD 1965 + 610 1689 + 450 4970
70 weeks
Nasal olfactory mucosa - - 162+5 553+74 250 + 87
Nasal respiratory mucosa - <LOD 1142 + 189 6941 + 1299 1910+ 198
Oral mucosa ND ND 38774 534+ 162 290 + 156
Liver - - 34+8 86+9 <LOD
Lung - - 19111 514+21 -
Esophagus - - 513 +54 223+3 1400 + 229
10 weeks
Nasal olfactory mucosa - - 332+3 1367 +130 340+ 74
Nasal respiratory mucosa - <LOD 745 + 66 2504 + 177 2830 + 355
Oral mucosa - - 108 +0 764 40+10
Liver - - 36+25 777 <LOD
Lung - - 167 +18 591+79 -
Esophagus - - 515 +119 206+1 2110+ 1270
30 weeks
Nasal olfactory mucosa - - 318+ 16 1567 + 43 670+ 121
Nasal respiratory mucosa - <LOD 805 + 95 3259 +222 3550+ 720
Oral mucosa - - 1243 88+5 60 + 54
14 ppm (R)-NNN
Liver - - 173 69+ 10 <LOD
Lung - - 144 +7 574 +49 -
Esophagus - - 772 £208 176 £ 25 970 £211
50 weeks
Nasal olfactory mucosa - - 314+7 1532 +58 520+121
Nasal respiratory mucosa - <LOD 719+ 100 3000 + 706 2100 + 327
Oral mucosa - - 118+8 90+7 30+15
Liver - - 18+2 64111 <LOD
Lung - - 114+4 454 + 36 .
Esophagus - - 481 + 152 221+51 990 + 246
70 weeks
Nasal olfactory mucosa - - 35963 1804 + 316 520 + 151
Nasal respiratory mucosa - <LOD 763 £137 2955 + 686 3680 £ 934
Oral mucosa - - 170+ 6 159+2 70+48
50 ppm (S)-NNN 3 weeks Liver ND ND 264 1105 [17]
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DNA base and phosphate adducts (fmol/mg DNA) formed by NNN or its enantiomers

Exposure .

Fiposure amount time Target tissue 02-POB-Cyt 05-POB-dGuo N7-POB-Gua 02-POB-Thd :z:‘au'c‘:?B DNA phosphate 05-HPB-dAdo
Lung 4.7+03 ND 46+8 1189
Esophagus 74 45+1.7 309 +31 287 £ 32
Nasal olfactory mucosa 4+1 ND 52+10 140+ 14
Nasal respiratory mucosa 22+3 ND 283 +39 759 £34
Oral mucosa 16 22+0.7 106 +28 138 +29
Liver ND ND 57+6 239+35
Lung 61 ND 844 208+ 14
Esophagus 57 85+13 487+ 71 474 + 82

100 ppm (S)-NNN 3 weeks
Nasal olfactory mucosa 8+1 ND 97+13 264+3
Nasal respiratory mucosa 51+12 9+1 678 + 186 1710+ 330
Oral mucosa 21 33106 162 +39 200 +47
Liver 9 ND 108 +14 437 £ 26
Lung 8+1 ND 141+17 332+32
Esophagus 135+27 16.7+4.9 1110+ 160 1050 + 110

500 ppm (S)-NNN 3 weeks
Nasal olfactory mucosa 14+6 3 165+ 44 453 + 85
Nasal respiratory mucosa 87+18 23+4 1230 + 360 3110 + 520
Oral mucosa 32 51+038 257 +28 307+34
Liver ND ND 4+1 15+2
Lung 6+1 ND 107 £ 29 302 +49
Esophagus ND 24+1.0 129+ 16 66+1

50 ppm (R)-NNN 3 weeks
Nasal olfactory mucosa 14+3 ND 135+ 41 443 £ 55
Nasal respiratory mucosa 38+6 8 489+ 172 1510 + 270
Oral mucosa ND 0.8+0.3 39+13 243
Liver ND ND 10+1 34+5
Lung 14+3 ND 182 +11 563 + 69
Esophagus ND 55+1.2 212+35 119+18

100 ppm (R)-NNN 3 weeks
Nasal olfactory mucosa 31+12 4+1 325+135 1110 +310
Nasal respiratory mucosa 95+26 22+3 1090 + 430 3440 + 860
Oral mucosa 7 20+0.6 69 +15 50+11
Liver ND ND 21+14 64+12

500 ppm (R)-NNN 3 weeks Lung 29t5 ND 366 + 26 1130+ 80
Esophagus 48 14.7+33 400 + 40 256 +43
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Exposure amount

Exposure
time

Target tissue

0%-POB-Cyt

0%-POB-dGuo

DNA base and phosphate adducts (fmol/mg DNA) formed by NNN or its enantiomers

N7-POB-Gua

0%-POB-Thd

Total POB DNA phosphate
adducts

0°-HPB-dAdo

Nasal olfactory mucosa 51+18 9+1 615+ 158 2150 +210

Nasal respiratory mucosa 192 +41 31+5 2090 + 790 6410 + 1540

Oral mucosa 10 39+1.0 104 +£18 104 £28

Liver ND ND 302 132+6 56 + 14 fmol/umol dGuo 74 £ 4 fmol/umol dGuo

Lung 112 ND 147 +42 420+ 74 580 +41 110+18
50 ppm racemic 3 weeks Esophagus 62 11.2+1.6 417 £ 65 354+23 129+13
NNN Nasal olfactory mucosa 15+3 3 178 +33 590+ 78 458 + 37

Nasal respiratory mucosa 71+9 16+3 873 +103 2500 + 180 869 + 14

Oral mucosa 14 3.5+1.0 116 +31 134 +23 31+338

Liver ND ND 74+ 20 268+ 14 157 +42 84 +20

Lung 18+4 ND 269+ 36 748 £90 1045 + 69 176 £ 34
;?\IONppm racemic 3 weeks Esophagus 90+7 18.4+3.3 679 £ 61 593 +98 158 + 26 (17-19]

Nasal olfactory mucosa 35+13 6+2 404 + 155 1250 +330 957+7.8

Nasal respiratory mucosa 144+ 14 24+6 1660 + 300 5090 + 500 1451 + 260

Oral mucosa 24+6 52+0.1 195+ 22 22541 60+1.6

Liver 12 ND 111+19 472 +53 412 +53 233+84

Lung 21+4 ND 335+28 985+113 2018 + 200 328+44
500 ppm racemic 3 weeks Esophagus 172 £51 26.4+10.8 1300 + 150 1180 + 60 23289
NNN Nasal olfactory mucosa 68+21 12:4 794 + 204 2420+ 750 2458 +190

Nasal respiratory mucosa 292 +43 41+3 3240 £ 500 9420 + 1300 2015 +80

Oral mucosa 33+3 86+15 269 +41 295+ 64 100+7.1
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