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Supplementary Fig. 1 The third litter from Addict FO showed higher cocaine consumption compared with the third
litter from NonAddict FO rats. The Addict F1 (3" litter) showed higher cocaine intake than NonAddict F1 (3" litter) in
FR5 schedule, but no difference in motivation measured in PR schedule. Lever press, Group x FR, MMRM, %? (2) = 22.56,
P < 0.001; Group, P = 0.109; FR5, **P = 0.004, NonAddict F1 (3" litter) vs. Addict F1 (3" litter). Break point, Mann-
Whitney Rank Sum Test, Z = 0.383, P = 0.702. NonAddict F1 3rd litter, n = 10; Addict F1 3rd litter, n = 14. Data are
expressed as mean %£s.e.m..
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Supplementary Fig. 2 Susceptibility and resistance to cocaine-seeking behaviour in Addict and NonAddict F1.
Cocaine intake and motivation data of Addict F1, NonAddict F1, and Saline F1 rats. Lever press, Group <FR, MMRM,
¥2 (4) = 23.72, P = 0.0001; Group, p = 0.117; FR5, *P = 0.027, Addict F1 vs. Saline F1, ***P < 0.001, Addict F1 vs.
NonAddict F1. Break point, Kruskal-Wallis one-way ANOVA on ranks, H (2) = 13.676, P = 0.0011; Two-sample
Wilcoxon rank-sum, **P = 0.0011 NonAddict F1 vs. Addict F1, **P = 0.0026, NonAddict F1 vs. Saline F1. NonAddict
F1, n = 44; Addict F1, n = 45; Saline F1, n = 49. Data are expressed as mean =%s.e.m..
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Supplementary Fig. 3 Pre-Addict F1 and Pre-NonAddict F1 rats exhibited no significant difference in open field
and sucrose self-administration tests. (a) Sucrose self-administration test. Lever press, Group x FR, MMRM, »2 (1) =
0.01, P = 0.924. Break point, Mann-Whitney Rank Sum Test, Z = 0.635, P = 0.526. Pre-NonAddict F1, n = 12; Pre-Addict
F1, n = 10. (b) Open field test. Total distance, Student’s t-test, t (38) = 0.488, P = 0.628. Time in center, Student’s t-test, t
(38) =1.271, P=0.212. Entries to center, Student’s t-test, t (38) = 1.254, P = 0.218. Pre-NonAddict F1, n = 21; Pre-Addict
F1, n=19. (c) There was no difference observed in lever press or break point for cocaine between Mated and Control rats.
Lever press, Group x FR, MMRM, y? (2) =0.71, P = 0.701; Group, P =0.237; FR5, P = 0.296. Break point, Mann-Whitney
Rank Sum Test, Z = 0.090, P = 0.928. Mated, n =26; Control, n = 114. Data are expressed as mean =*s.e.m..
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Supplementary Fig. 4 Comparative analysis of sperm DNA methylome and adult NAc transcriptome datasets of
Addict and NonAddict rats. (a) “Volcano plot” of statistical significance against fold-change of NonAddict F1 vs. Addict
F1. Red dots represent differentially expressed genes with statistical significance (fold change > 2, P < 0.05). (b)
Comparison of methylation and transcription levels. Genes with Maintained CpGs in TSS 2,000 bp region were divided
according to DNA methylation levels into Addict < NonAddict and Addict > NonAddict groups, and fold-change in gene
expression of NonAddict F1 vs. Addict F1 was plotted. Data are expressed as median =£s.d.. Mann-Whitney Rank Sum
Test, Z = 5402, *P = 0.027. (c) Heatmap of genes with transcriptional differences in F1 NAc consistent with methylation
differences in sperm maintained from FO to F1. Methylation level is represented by mean of DNA methylation in gene-
associated region in each group. (d) Expression validation by gRT-PCR. Data are expressed as mean £s.e.m.. Student’s t-
test, *P < 0.05, **P < 0.01, NonAddict F1 vs. Addict F1. Data are expressed as mean =s.e.m.. (€) Pathway clustering of
differentially methylated (blue)/expressed (red) genes. Intermediate colors represent pathways enriched in both
methylation and transcription datasets. (f) Gene regulatory network derived from co-clustering networks.
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Supplementary Fig. 5 Uncropped scans for Western blot data in main figures.



Supplemental Table 1. The distribution of Maintained CpGs within gene proximal regions.
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