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            Abstract
There is considerable controversy regarding epigenetic inheritance in mammalian gametes. Using in vitro fertilization to ensure exclusive inheritance via the gametes, we show that a parental high-fat diet renders offspring more susceptible to developing obesity and diabetes in a sex- and parent of origin–specific mode. The epigenetic inheritance of acquired metabolic disorders may contribute to the current obesity and diabetes pandemic.
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                    Figure 1: F1 body weight trajectories and distributions.[image: ]


Figure 2: F1 glucose tolerance and insulin levels.[image: ]
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Supplementary Figure 1 Experimental design.
Parental mice (F0) were at random allocated to diet treatments. These animals were maintained on an HFD (red), LFD (black) or NC (gray) diet between 9 and 15 weeks of age and subsequently served as gamete donors for IVF. Two-cell embryos were transferred into healthy CD-1 foster mothers that were maintained on an NC diet. All offspring (F1) were weaned and kept on an NC diet until 9 weeks of age. At 9 weeks of age, all F1 offspring were placed on an HFD diet until 15 weeks of age. This experiment was replicated at least three times for each F1 cohort, using sperm and oocytes from independent donors. Parental diets (father × mother) are abbreviated in parentheses, and color codes are consistent throughout the figures.


Supplementary Figure 2 Parental (F0) metabolic phenotype.
(a–e) Maternal (fF0) and (f–j) paternal (mF0) phenotype measured from at least three independent cohorts of mice. (a,f) Body weight gain from 9 to 15 weeks (mean ± s.e.m.). (b,g) Box-and-whiskers graphs of percent body fat mass relative to body mass at 15 weeks measured by NMR (in b, fF0 LFD n = 15, fF0 NC n = 14 and fF0 HFD n = 17; in g, mF0 LFD n = 13, mF0 NC n = 14 and mF0 HFD n = 14). (c,h) ipGTT at 15 weeks. (d,i) Area under the glucose curve (AUC) (in d, fF0 LFD n = 4, fF0 NC n = 9 and fF0 HFD n = 5; in i, mF0 LFD n = 5, mF0 NC n = 9 and mF0 HFD n = 7). (e,j) Plasma insulin levels during ipGTT (in e, fF0 LFD n = 4, fF0 NC n = 3 and fF0 HFD n = 5; in j, mF0 LFD n = 6, mF0 NC n = 7 and mF0 HFD n = 4). Statistics in b, d, g and i: one-way ANOVA, post-hoc Bonferroni test; statistics in a, c, e, f, h and j: two-way repeated-measurement ANOVA, post-hoc Bonferroni multiple-comparisons test. *P < 0.05, **P < 0.01, ***P < 0.001 versus F0 LFD and F0 NC.
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Supplementary Figure 3 F1 exact cumulative body weight curves and relative fat mass at 15 weeks of age.
(a) Exact cumulative body weight curves of female F1 progeny at 15 weeks of age. (b) Box-and-whiskers graphs of female F1 percentage body fat at 15 weeks of age measured via NMR. (c) Exact cumulative body weight curves of male F1 mice at 15 weeks of age. (d) Box-and-whiskers graphs of male F1 percentage body fat at 15 weeks of age measured via NMR. Statistics in a and c: Kruskal-Wallis test, with Dunn’s multiple-comparisons post-hoc test to assign §P < 0.05, §§P < 0.01, §§§P < 0.001 versus each of both control groups, F1(LFD × LFD) and F1(NC × NC); ΩP < 0.05 versus F1(HFD × NC); statistics in b and d: one-way ANOVA, post-hoc Bonferroni multiple-comparisons test assigning *P < 0.05, **P < 0.01, ***P < 0.001 versus each of both control groups, F1(LFD × LFD) and F1(NC × NC); ΩP < 0.05 versus F1(HFD × NC).
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