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Fig. (S1). Structure of the steroid substrates used in this work.
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Table S1. Observed rates of metabolite formation measured at a saturating concentration of steroid substrates. Metabolites were
quantified by mass spectrometry after HPLC separation. Activities (units are pV.s/min/mg of microsomal protein) were
calculated from initial velocities determined from metabolite concentration observed at different incubation times. The
mammalian CYP1A enzymes were assayed in duplicate. An artificial mouse CYP1ALl - rabbit CYP1A2 chimera, the chi-
mera 1ACh4, was also included. Enzymes were produced in yeast and incubations were performed with yeast microsomal
fractions. This table is a non-processed data set

Testosterone RU486 17-methyl-testosterone Cortexolone

T1 T2 T3 RUL RU2 RU3 RU4 RUS MT1 MT2 MT3 MT4 CTX1 CTX2

Hum 1A11 15968.6 1425771 16931 2077862 42295 74994 26828 58386 90448 1132587 96586 80133 131164 507869
Hum1A12 133203 1184958 14071 3367448 87509 54332 50613 103140 151297 1185401 56196 127663 146798 685633
Hum1A2-1 89 20825 89 112599 57 57 57 57 82 82 82 82 116 118959
Hum1A22 89 36589 89 190893 57 57 57 57 82 82 82 82 116 91154
Mou 1A1-1 15888 672251 89 3595066 57 57 57 14223 82 814123 8564.7 24290 284598 463431
Mou 1A12 9802 456594 89 1730400 57 57 57 9670 82 536435 53783 41630 141544 143473
Rab 1A21 35965 827419 21039 14475045 57 57 57 57 82 632751 6716.7 14188 237208 618226
Rab 1A22 8973 279709 23695 3635362 57 57 57 57 82 364131 57927 17717 73079 196803
1ACh4 89 679558 49011 2626703 57 57 57 6655 82 79862.1 83826 50049 116 374637

Progesterone Corticosterone Pregnenolone 17-hydroxy-progesterone DHEA

PROG1 PROG2 PROG3 PROG4. PROGS5 CTCL Ccrc2 PREG1 PREG2 PREG3 PREG4 17HP1 1HP2 DHL

Hum 1A11 370480.7 2814944 394305 221005 161716 207369 1145653 2594506 532489 581245 728605 35829.1 105996 179366
Hum 1A12 2859115 1611492 221784 170039 131938 189487 719622 1148605 223412 32804.7 889678 125127 118902 76904

Hum 1A2-1 92 13158 21427 42926 198443 87 87 215 215 215 215 127 127 136

Hum1A22 92 14935 24311 28459 131563 87 87 215 215 215 215 127 127 136
Mou 1A1-1 425501 1585945 277841 123523 116638 177191 360296 162339 215 83970 215 110712 127 99728
Mou 1A1-2 15884.1 84049.1 5656.1 11272 124366 85902 239080 143798 215 101159 215 141798 127 40112
Rab 1A2-1 623404 226850.1 577410 492730 156799 240310 242891 94206 215 215 657189 177865 127 93947
Rab 1A22 14950.1 1053786 199048 180322 2000.7 49307 113665 89270 215 215 1598238 16493 127 15506
1ACh4 440299 1712920 230721 53814 216574 362426 352477 27686.7 45944 215 215 16958.7 127 133351

DHEA 21-hydroxy-progesterone Estrone Nootkatone

DH2 DH3 21HP1 21HP2 21HP3 21HP4 EST1 EST2 NK1 NK2 NK3 NK4 NK5 NK6
Hum 1A11 149184 107359 415983 79683 1671777 68 9254218 562 182177 73782 33690.7 61102 377626 2254294
Hum 1A12 142628 115071 169511 31408 1682309 68 6910011 562 194103 553213 218819 52474 339062 1197052

Hum1A21 136 297320 68 68 64911 68 562 562 78 78 78 78 78 78

Hum1A22 136 88275 68 68 127808 68 562 562 78 78 78 78 78 78
Mou 1A1-1 77707 136 240709 68 244635 3025.1 4229584 561530 70017 78 95262 78 102233 1332037
Mou 1A12 31257 136 78166 68 162673 64136 2020360 570585 43286 78 58900 78 107834 667139
Rab 1A2-1 6137.1 234997 601980 68 490814 102654 344882 56.2 78 78 269309 78 78 736883
Rab 1A22 16404 78088 264700 68 194278 17874 140832 56.2 78 78 8648.7 78 63093 234658
1ACh4 125408 136 226223 68 246880 68 4781440 478459 78 78 75354 78 106302 1220725

Nootkatone Cortisol cis -Androsterone Norandrostenedione trans -Androsterone

NK7 NK8 HC1 CAD1 CcAD2 cAD3 CAD4 NADL NAD2 NAD3 NAD4 NADS 1ADL tAD2

Hum 1A1-1 337444 227252 506490 112717 47235 866240 158 633503 642383 52 76610 6831.3 321227 31906.1
Hum 1A12 159266 227252 349408 46272 84455 445103 158 388378 216447 52 45703 40754 113285 243773
Hum1A21 78 343037 132 158 145608 381469 158 93229 191084 273429 52 39255 181 202238
Hum1A22 78 7036.7 132 158 6587.7 60616 158 109447 224332 321007 52 46115 181 98827
Mou 1A1-1 190408 91862 179015 83776 49984 395324 158 24894.1 140858 52 7766 14490 21462 70650
Mou 1A1-2 50443 27392 79094 30506 158 494471 158 138823 89429 52 11419 21308 31155 103863
Rab 1A2-1 89505 561094 370511 144755 71817 878420 67488 648759 302816 52 97830 32431 67292 608899
Rab 1A22 78 115412 72143 49700 15829 451548 33760 274002 14894.1 52 46292 28668 190253 324242
1ACh4 173635 7780 2803938 8884.7 51280 764534 158 297455 598574 52 52 52 37942 124856
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Fig. (52). Comparison of the principal component analyses on steroid dataset obtained with three different normalization procedures. (A). No

normalization. (B). Normalization by the variance. (C). Normalization by the average substrate peak area. The first principal component ac-
counts for 53.5 % of the variance in the initial dataset for panel A and for 60.2 % for both panels B and C. Grey circles, 1A1s; solid circles,
1AZ2s; grey triangle, chimera LACh4 (mostly mouse 1A1).
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Fig. (S3). Comparison of MDS configuration plots obtained with four different models applied on steroid activity data. (A). Ratio MDS
model, stress = 0.064. (B). Absolute MDS model, stress = 0.063. (C). Interval MDS model, stress = 0.064. (D). Polynomial MDS model,
stress = 0.123. CYP1AL, grey; CYP1A2, black; chimera 1ACh4, triangle.
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Fig. (S4). Step by step comparison of steroid and analogues from the simplest to the most complex. The background colour refers to CYP1A
functional clusters and the substituent that differs from the previous molecule at each step is coloured in magenta.
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Fig. (S5). Structure of the PAH substrates used in this work.
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Table S2. Observed rates of metabolite formation measured at a saturating concentration of polycyclic aromatic hydrocarbon sub-
strates. Metabolites were quantified by fluorescence after HPLC separation. Activities were calculated from initial veloci-
ties determined from metabolite concentration observed at different incubation times. Enzymes were produced in yeast
and incubations were performed with yeast microsomal fractions at which recombinant human microsomal epoxide hy-
drolase was added. Metabolites were quantified by fluorescence after HPLC separation. Activities units are fluorescence
arbitrary units/min/mg of microsomal protein. This table is a non-processed data set
EOR MOR EFEE naphthalene acenaphthene trans -stibene
naphthol-1 naphthol-2 Acenl Acen2 Acen3 Acend Acens Stilbl Siilb2 Siib3
Rt=13.4 min Rt=13.8 min Rt=10.6 min Rt=13.3 min Rt=13.8 min Rt=16.4 min Rt=33.4 min Rt=3.8 min Rt=6.0 min Rt=6.2 min
Hum 1A1 414 123 453 837111 946290 10352881 5543982 5571793 1005072 1603802 102225 103336 43282
Hum 1A2 68 108 36 242715 278470 2397986 3147100 7587007 264116 607818 3410 25336 30789
Mou1A1 821 262 59 1024309 1294024 2434277 7754512 6462494 289345 331111 40413 87611 59619
Rab1A2 17 207 323 471789 576444 2759935 5340558 9330774 291482 350360 8880 15867 23523
anthracene 2-methyl-anthracene 9-methyl-anthracene phenanthrene
1,2-Diol 2manl 2man2 2man3 2man4 2man5 9manl 9man2 Phel Phe3 Phe5 Phe6 Phe7
Rt=12.8 min Rt=10.5 min Rt=11.2 min Rt=115 min Rt=14.0 min Rt=14.4 min Rt=2.8 min Rt=4.2 min Rt=10.2 min Rt=12.6 min Rt=16.3 min Rt=16.7 min Rt=17.2 min
Hum 1AL 10851304 5034649 857804 5810073 19752853 24148599 37542671 20917 129 1160198 575780 1725960 771272 910460
Hum 1A2 994461 57979 52781 1050105 3642542 1027601 3099816 4738593 307717 42389 321945 111941 175464
Mou 1Al 15130582 1074805 294962 4684619 19811595 22934834 12527464 22687667 1475968 489406 3311146 1000236 1882976
Rab1A2 5324524 64842 97608 858056 9186853 2825621 5125815 8706386 428531 58779 588051 138288 399105
45-methylene-phenanthrene fluorene fluoranthene 9-phenylanthracene
Mphel Mphe2 Mphe3 Mphe4 Aul Au2 FAu3 Hual Hua2 Hua3 Hua4 Pantl Pant2
Rt=3.2min Rt=3.6 min Rt=5.0 min Rt=5.9 min Rt=3.5min Rt=53 min Rt=5.7 min Rt=1.7 min Rt=3.2 min Rt=3.6 min Rt=5.6 min Rt=4.7 min Rt=5.9 min
Hum 1A1 1706036 316189 1390711 5044405 247940 785375 474180 282591 157925 73570 1491810 425777 16519379
Hum 1A2 453873 2378449 64051 5121140 158830 4079965 247608 1 4995 1 40350 28209 2308200
MoulAl 2334887 103153 4031200 8375819 1088120 1273435 908761 315816 131240 84433 1832330 196575 3972726
Rab1A2 611144 1286706 403704 6152602 800500 1395591 1540200 112716 12020 4207 582840 31370 32176
9-vinyl-anthracene benzo[ a] fluorene
Pant3 Pant4 Vantl Van2 Vant3 Vant4 Vants BaFl BaR2 BaF3 BaF4 BaFs BaF6
Rt=8.3 min Rt=9.1 min Rt=15min Rt=2.3 min Rt=25min Rt=3.2 min Rt=4.7 min Rt=3.5 min Rt=4.0 min Rt=4.4min Rt=4.9 min Rt=5.7 min Rt=6.0 min
Hum 1AT 591345 257215 347721 736833 3277964 11843369 4339120 1951060 616752 519212 360947 9835647 2245378
Hum 1A2 243157 267760 86461 83440 254899 109559 1125415 41090 37973 38991 5830 515413 112843
Mou1A1 73386 102466 122466 90178 1843203 1617903 2478950 399757 793621 330031 400761 7437370 2883969
Rab1A2 115207 210320 118366 102526 124456 319660 637985 24935 59881 25580 7510 534032 336804
benzo[p [fluorene dimethylbenzanthracene benzanthracene
BaF7 BbF1 BbF2 BbF3 Dmbl Dmb2 Dmb3 Dmb4 Dmb5 Bzal Bza3 Bza4 Bza5
Rt=6.2 min Rt=3.5 min Rt=5.7 min Rt=5.9 min Rt=9.5min Rt=9.8 min Rt=126 min Rt=13.5 min Rt=24.2min Rt=92min Rt=14.8 min Rt=21.9 min Rt=22.8 min
Hum 1A1 2016339 4004031 8555598 1227491 163433 94298 1554291 1269153 751156 179461 5551689 311627 208555
Hum 1A2 176254 32865 927579 175060 1299 503 6485 29187 20081 5285 77829 18166 1069
Mou 1Al 1964002 268476 3484120 1927936 452208 68416 2756928 763964 843995 75733 8173778 111165 54156
Rab1A2 246604 18264 708184 228532 460 113 24543 17444 18229 2197 175975 21972 973
chrysene pyrene benzo[ aJpyrene
Bza6 Chrl Chr2 Chr3 Chr4 Chrs Chré Pyrl Pyr2 9,10diol-BaP 45diol-BaP 7 8diol-BaP 90H-BaP
Rt=23.3min Rt=8.2 min Rt=10.8 min Rt=14.3 min Rt=15.2 min Rt=16.6 min Rt=20.9 min Rt=13.5min Rt=19.7 min Rt=13.2 min Rt=16.3 min Rt=17.2 min Rt=25.0 min
Hum 1A1 132469 1113286 4468349 374674 302181 524079 366212 2577028 23744886 277935 66456 808386 1046988
Hum 1A2 27317 14881 75703 5432 1598 3562 8029 50371 1702893 1 1 2227 1
MoulAl 121335 584841 3240499 218368 214032 384513 412853 1975277 7435411 182550 128041 424771 291468
Rab1A2 40844 1768 145852 5939 352 271 11585 43548 2141165 1 1 9639 1
benzo[ €] pyrene
30H-BaP BeP1 BeP2 BeP3 BeP4 BeP5 BeP6
Rt=25.9 min Rt=14.9 min Rt=16.5 min Rt=17.3 min Rt=19.5 min Rt=23.4 min Rt=24.0 min
Hum 1A1 462301 147579 69903 952923 72234 6520628 431123
Hum 1A2 1 132 7206 165 132 116909 34622
Mou1A1 1487534 219911 247829 682507 339481 1847802 237560
Rab1A2 1 18367 12588 10571 3254 196690 49702
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rabbit 1AZ , MAMSPAAPLSVTELLLVEAVFCLVEWA REKVPRG b
human 1Al .. MLFPISMSATESLLASVIFCLVIWVI RPQVPKG 36
mouse 1Al MPIMYGLPAFVVSATELLLAVIVICLG RTNVPXG 10
human 1A2  MALSQSYPFSATELLLASAIFCLVIWY! PRVPKG b1}
Tabblt 1AZ LERLPGFRONFLLGHLLTLGENPHVALAFLERRYGUVIQI 18
himan 1A1  LENPPGPWOMFLIGHMLTLGENPHIALSRMEQQYGOVLDL 18
moupe 1Al LETPPGPNGLPEIGHMLTVGKNPHLSLTRLEQOYGOVIQL L1
human_3iA2 LESPPEPNONPLLGHVLTLGENFHIALIRMSQRYGDVLOT 78
rabbit 1A2 RLGST T T RQALVROGDUFRGRPDLYSSSENIT 118
human_ 1Al RIGST TROALVROQGDDFXGRPOLYTFTLIS 116
mouse_lAl RIGST NTIFQALVROGODFRGRPOLYSFTLIT 120
himar 1A2 RIGET DTIMQALVRQGDUFNGREDLYTETLIT 118
rabbic 1A2 FEEDSOPVWAARRRLAQDS IASNPASSSS 158
human 1Al FERDSGPVWAARRRLAONG IASDPASSTY 156
mouge 1Al o GPVYWAARRRLIAQD SIAEDPTSASS 160
human_1A2 TF. OPVWAARRRLAQHA SIASDPASSSS 158

rabblt 1AZ CYLEEMVEQEAENLISKRFQELMAAVGRFDPYSQLVVAAAR 156
human_iAl CYLEEEVSKEARVLISTLQELMAGPGHPNPYRYVVVSVTN 196
mouse 1Al CYLEERVSEEANYLVIKLOKVNAEVOHFDPYRYLVVSVAN 200
human 142 CYLEENVEKEAKALISRLOQELMAGPGHFDPYNQVVVSVAN 196

rabblit_ 1A VIGAMCFGRAFPOGSERMLOVVRNISSXFVETASSSSFVDF 238
human_1A1  VICAICFGRRYDHNNAELLSLVNLNNNFGEVVGIGNPADF 236
mouse 1Al VICAICFGORYIMDDQELLSIVNLANYFGEVTGEGY PADK 240
human 1A2 VIGAMOFGOHFPESSDEMLSLVKNTHEFVETASSGNPLDF 238

rabbit 1A2 FPILRYLPNRPLO! NORFLRFLOXTVRERYEDFDAN 276
human_1Al IPILRYLPNPSLNAF! NENFYSFMOKMVEERYKTFEKG 276
moupe_ 1Al TPVLRYLPNSS DEFYSPMEXLIFERYRTFERG 280
human_1A2 FPILRYLPNVALQRFEEFNORFLWFLOXTVQEHRYQDFDEN 278

rabbit 1AZ SIQDITGALFEHSEXNSHANGGLIPQ..EKIVNLVNDIFG e
human_ 1Al  HIRDITDSLIEHCQEKQLDENANVOLSDEMIINIVIOLFG 36
mouse 1Al MIRDITDSLIEHCOURKLOENANVOLSDDKVITIVLOLYG 320
human_1A2 SVRDITGALFEHSKEXGPRASGNLIPQ. .EXIVNLVNDISG 311

rabbit 1A2 AGPDTITTALONSLMYLV
himan 1Al AGFOTVTTAISNSLMYL LOTVIGRSRR 358
mouse _iAl  AGFDTVTTAISWSLMYL k. {GRDRQ 360
human_1A2  AGFDTVITAISWSLMYL LUTVIGRERR asg

LOAVVGRPGO 356

rabbit 1A2 PRLEDRPQLPYLEAFILELFRHTS FTIPHSTTROTTL 3%
human_1A1 PRLEDRSHLPYMEAFILETFRHSS FTIFESTTROTIL 356
mouge_ 1Al PRLEDRPQLFYLEAFILETFRHSS FTIPRSTTROTSL 400
himar 1A2 PRLEDRPOLPYLEAFILETFRHES FT1PUSTTRDTTL 398

rabbit 1A2 NGFHIFKECCIFINOWQINHUPQLNGUPEEFRPERF1TAD 436
human 1Al XGFYIPKGROVEVNCWOINMDOKLNVNPSEFLPERFLYPD 436
mouze 1Al NGFYIPKGCCVFVNOWJVNHORELNGDPNEFRPERFLTFS 140
human_1A2  NGFYIFKKCCVIVNOWIVNRDFELWEDPSEFRPERFLTAD 436

rabbit_1A2 GAAINKPLSE FGLGKARCY WERFLFLAILL 474
human 1Al GATDKV, LSE! TFGMGKRECT AR LFLATLL 415
mouse_ 1Al GTLDKR,LSE LFGLGKRKCT GRS LFLATLL 479
human 1A2 GTAINKPLSE FCMCKRRLIG LFLAILL 476

rabbit_1AZ QRLEFSVPPGVIVDLTFIYGLTNKHFRCEHVOARPRFSDQ 516
human 1Al QRVEFEVPLGVRVIMTPIYGLTHKHACCEHFQMOLAS. .. 5iz
mouse 1Al QQIEFKVSPGERVIMTPTYGLTLEHARCEHFQVOMRSSGP 519
human 122 QQLEFSVPPGVEVDLTPIYGLTMEHARCEHVOARRFSIN, 315

Fig. (S6). Multiple alignment of CYP1A amino acid sequences with positions characterizing differential steroid specificity coloured in blue.
The J helix element is underlined.



