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Figure S1. Number of mutations occurring after various animal exposures to BaP normalized to
total quantity of BaP exposure (see Table S2). Each data point represents the mean value for a
different dose group. BM: bone marrow; LV: liver; BR: brain.



Exponential 4 Model, with BMR of 1 Std. Dev. for the BMD and 0.95 Lower Confidence Limit for the BMDL

T
9 F Exponential 4 —— E

80 ]

(MF X 10°)

50 F ]

40 - 3

Mean Response

10 ¢ ]

BMD‘L BMD

0 5 10 15 20 25 30 35 40

dose
16:02 05/29 2015

Figure S2. Dose-response modeling of the brain of F1 males exposed in utero. The BMDS
software v2.6 was used with a BMR of 1 standard deviation with non-constant variance that
adequately modeled the data. These parameters were chosen to allow comparison with existing
cancer benchmark dose analysis from (Moffat et al. 2015).



Table S1. Summary of lacZ mutant frequency in somatic and germ tissues of Muta™Mouse

males exposed to BaP in utero during the period of organogenesis.

Tissue Dose Noof |Avg® |SE" |P-value® | Total Total Plaque
administered | F1 MF Mutants | Forming
to dam animals | (x10°) Units
(mg/kg/d)

Bone 0 16 6.2 219 |- 169 3,148,992

marrow 119 9 131 403 |01323 |379 2,561,041
20 18 41.6  |5.46 |<0.0001 | 1,874 | 4,205,448
40 8 98.5 |14.05 | <0.0001 |1,072 |1,291372

Brain |0 8 3.5 087 |- 67 2,037,037
10 5 258 [3.13 | <0.0001 |348 1,290,543
20 15 242 224 |<0.0001 |582 2,330,433
40 8 63.6 |4.86 |<0.0001 |659 1,146,192

Liver 0 14 3.4 118 |- 101 2,584,069
10 11 9.7 1.91 |0.0378 |252 2,533,872
20 15 459 |3.83 [<0.0001 |1347 |2,920372
40 7 1115 | 8.00 |<0.0001 |1,508 | 1478244

Caudal |0 27 2.9 031 |- 266 10,285,084

SPErm-—— 1 1o 17 3.8 043 ]0.1509 | 263 7,261,336
20 11 8.5 0.97 |<0.0001 | 254 3,188,918
40 2 463 |39.58 [0.0003 |7 12,922

Whole |0 6 2.1 092 |- 40 1,845,468

testes 1 g 4 70 |1.77 |0.0888 | 110 1,594,804
20 12 218 [2.02 |<0.0001 |770 3,681,859
40 3 776 |8.12 |<0.0001 |680 862,129

?Arithmetic mean of mutant frequency (MF) of all animals in group

®Standard error (SE) calculated using the esticon function in the doBy R package

‘Generalized linear model in R with quasi-Poisson distribution and Bonferonni correction




Table S2. Mutant frequencies expressed per cumulative dose of BaP administered in this study
and in previously exposed adult Muta™Mouse males. The source of each lacZ mutant frequency
data is stated below.

Tissue Exposure | Length of exposure | Avg. mutants per | Fold difference
+ time until mg/kg-bw between in utero
euthanasia and adult BaP

exposure

Bone marrow | In utero 10d+ 10 wk 0.195 0.75

Brain In utero 10d + 10 wk 0.179 19.3

Liver In utero 10d+ 10 wk 0.202 3.2

Sperm In utero 10d+ 10 wk 0.066 11.4

Bone marrow | Adult**® | 28d+3d 0.261

Brain Adult® 5d+14d 0.009

Liver Adult’  |28d+3d 0.063

Sperm Adult® 28d+42d 0.006

*O’Brien et al. (2016)
°Beal et al. (2015).
‘Hakura et al. (1998).
Lemieux et al. (2011).



Table S3. Comparison of clonal expansion of lacZ mutants in control mice and mice exposed to
BaP either in utero or as adults.

Tissue Exposure | # unique # clonally % clonally Ratio Fisher’s exact test p-
(study) mutations expanded expanded (BaP:control) value
Bone Marrow | Control 50 11 22% 1.55 0.1171
(in utero)

Treated 155 53 34%
Bone Marrow | Control 152 11 8% 1.25 0.5362
(adult)”

Treated 854 78 10%
Brain (in Control 49 2 4% 4.27 0.0153
utero)

Treated 235 41 17%
Caudal Control 54 8 15% 1.97 0.0792
sperm (in o
utero) Treated 65 19 29%
Caudal sperm | Control 131 18 16% 0.63 0.1247
(adult)®

Treated 295 26 10%
Liver (in Control 80 3 4% 2.07 0.2901
utero)

Treated 193 15 8%

"Beal et al. (2015).
°0’Brien et al. (2016)




Table S4. Non-normalized raw data output from computer-assisted sperm analysis (CASA).

ID Study Dose TOTAL TOTAL MOTILE COUNT MOTILE % PROGRESSIVE % VAP VSL VCL ALH BCF STR LIN ELONGATION SIZE
Group COUNT CONC
I-lm  BaP IU-1 Control 2937.5 15.0 1588.5 54.5 21.5 1189 87.8 242.1 12.1 41.5 68.5 35.0 51.5 37.6
3-lm  BaP IU-1 Control 3236.0 11.2 1514.5 48.0 17.5 112.2 81.8 226.2 12.0 38.6 67.5 34.5 56.5 30.4
5-lm  BaPIU-1 Control 2312.0 11.8 1055.0 45.5 17.0 107.5/789 2104 11.6 38.6 66.0 35.0 58.0 29.9
5-2m  BaP IU-1 Control 2780.5 7.1 603.0 21.5 7.5 774 58.0 152.8 9.0 35.8 71.5 38.0 62.5 25.4
7-lm  BaP IU-1 Control 3996.0 10.2 1849.5 46.0 16.0 102.5/74.8 2053 11.4 38.8 65.5 34.5/58.0 26.8
7-3m  BaPIU-1 Control 2419.5 12.4 1259.0 52.0 22.0 124.6 93.6 247.0 12.0 40.4 70.0 37.0 55.5 32.7
7-4m  BaP IU-1 Control 2469.5 7.6 871.0 40.0 18.0 110.8 82.8 2309 11.2 41.4 69.5 35.5 52.0 313
7-5m  BaP IU-1 Control 3287.5 11.8 1473.5 46.0 17.5 1079 79.5 217.1 11.3 39.7 67.5 35.5/57.0 30.2
9-lm  BaPIU-1 Control 4633.0 16.2 1980.5 44.5 14.5 109.3 /78.7 218.4 129 38.0 66.0 34.5 62.0 26.6
9-2m  BaP IU-1 Control 3848.0 13.0 1800.5 48.0 17.0 104.1 74.0 209.1 11.6 39.0 63.0 32.5 54.5 322
11-Ilm BaPIU-1 Control 2717.0 9.5 1271.0 47.0 15.5 929 64.8 2024 10.7 40.6 63.0 30.5 54.0 28.8
11-2m BaP IU-1 Control 2753.5 11.3 1220.0 44.0 16.5 982 729 191.8 10.6 393 66.0 35.0 53.5 29.6
11-3m BaP IU-1 Control 3490.5 7.1 1504.5 43.0 14.0 88.1 62.7 183.3 10.7 39.3 64.0 33.0 56.0 26.7
23CM1 BaP IU-2 Control |1865.0 3.8 898.0 46.0 325 118.1 81.5 2713 142 38.0 65.5 30.5 61.5 22.1
26CM1 BaP IU-2 Control 1510.0 4.1 632.5 41.0 21.5 84.7 46.0 169.0 10.5 29.8 55.0 28.5 54.5 32.5
27CM1 BaP IU-2 Control 2475.5 6.7 1759.0 71.0 47.0 1259 86.2 273.4 13.7 40.3 65.5 32.0 47.5 46.6
29CM1 BaP IU-2 Control 2350.5 6.4 1368.5 58.0 40.0 122.2/87.7 2663 13.6 40.3 67.5 32.0 45.0 44.4
30CM1 BaP IU-2 Control 2307.0 6.3 1542.5 66.5 47.5 118.6 87.6 253.3 12.4 425 69.0 33.5 45.0 45.7
4-lm BaPIU-1 BaP 10 2187.0 5.6 928.5 42.0 18.0 109.1 84.8 205.8 109 38.1 71.0 39.0 57.0 25.8
4-3m BaPIU-1 BaP 10 [2531.5 6.5 1248.0 48.5 18.0 97.5 72.8 198.5 11.0 36.7 70.5 37.5 56.0 25.5
6-lm BaPIU-1 BaP 10 3013.0 10.7 1411.0 46.0 16.0 123.2 89.0 2469 13.4 38.0 65.5 34.0 64.5 22.4
6-2m  BaPIU-1 BaP 10 2715.0 13.8 1275.0 46.5 18.0 1222 90.6 2372 12.2 39.8 67.0 35.5/57.5 30.9
6-4m BaPIU-1 BaP 10 3394.5 8.7 1700.0 49.5 16.0 105.5 74.7 1220.0 11.9 39.7 64.5 32.0 56.5 27.6
8-Ilm BaPIU-1 BaP 10 2584.0 13.2 1084.5 42.0 16.0 1129 83.8 214.1 12.1 37.7 66.0 35.5 61.0 25.8
10-lm BaPIU-1 BaP 10 2819.0 11.5 1210.0 43.0 17.5 100.1 75.1 197.4 10.6 39.6 66.5 35.0 54.5 30.6
10-2m BaPIU-1 BaP 10 4299.5 8.8 1659.0 38.0 12.0 90.3 624 190.5 11.1 383 62.0 31.5 59.5 243

12-Ilm BaPIU-1 BaP 10 3140.5 8.0 1590.5 50.5 19.5 103.9 76.7 211.8 11.5 39.6 68.5 34.5 54.0 29.6
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Table S5. Raw data used to generate Figure 2A and Figure 2D, liver and testes somatic indices.

Dose Group | Animal weight (g) | Liver weight (g) | Left testis weight (g) | Right testis weight (g)

Control 27.2 0.977 0.105 0.144
Control 26.1 1.189 0.100 0.108
Control 21.8 1.295 0.118 0.116
Control 323 1.233 0.066 0.064
Control 26.7 1.163 0.106 0.107
Control 28.3 0.989 0.097 0.097
Control 29.4 0.945 0.100 0.099
Control 30.0 1.125 0.121 0.199
Control 27.1 1.044 0.109 0.114
Control 333 1.093 0.118 0.135
Control 23.7 0.985 0.095 0.099
Control 25.1 1.225 0.111 0.114
Control 24.0 0.926 0.099 0.092
Control 33.0 1.092 0.100 0.108
Control 23.9 0.901 0.094 0.100
Control 24.6 1.028 0.107 0.033
Control 50.8 1.183 0.124 0.132
Control 32.8 1.388 0.127 0.125
BaP 10 23.6 1.094 0.069 0.071
BaP 10 23.9 1.042 0.013 0.032
BaP 10 24.0 0.908 0.167 0.172
BaP 10 28.1 0.970 0.099 0.093
BaP 10 25.1 1.120 0.113 0.112
BaP 10 25.9 1.064 0.097 0.105
BaP 10 24.0 1.253 0.091 0.094
BaP 10 25.2 0.991 0.086 0.092
BaP 10 28.5 1.202 0.107 0.104
BaP 10 30.5 1.408 0.112 0.089
BaP 10 23.2 0.894 0.071 0.076




BaP 20 32.1 1.201 0.046 0.042
BaP 20 35.4 1.355 0.073 0.072
BaP 20 28.7 1.165 0.068 0.079
BaP 20 30.5 1.121 0.025 0.038
BaP 20 23.6 0.834 0.050 0.059
BaP 20 32.7 1.251 0.087 0.088
BaP 20 28.6 2.540 0.039 0.043
BaP 20 25.0 2.648 0.049 0.050
BaP 20 23.8 2.530 0.036 0.043
BaP 20 23.9 0.874 0.035 0.043
BaP 20 20.7 0.828 0.042 0.030
BaP 20 24.3 0.964 0.026 0.033
BaP 20 32.0 1.237 0.059 0.055
BaP 20 27.2 2.514 0.046 0.054
BaP 20 27.7 1.089 0.061 0.052
BaP 20 25.1 0.966 0.044 0.056
BaP 40 23.8 0.954 0.017 0.017
BaP 40 254 1.050 0.023 0.024
BaP 40 23.4 0.935 0.015 0.013
BaP 40 22.6 0.795 0.016 0.022
BaP 40 27.0 1.046 0.028 0.026
BaP 40 20.5 0.805 0.018 0.015
BaP 40 28.8 1.243 0.031 0.031
BaP 40 31.3 1.152 0.022 0.018
BaP 40 25.2 0.943 0.026 0.039
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