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Supplementary Figure 1, related to Fig. 1 
Age of puberty onset and body weight in control animals and PAMH lineage.  
a, Vaginal opening (VO) in the following prenatally treated offspring: Control (prenatal PBS-treated, n = 
19); PAMH F1 (n = 19), F2 (n = 15), F3 (n = 9-10). Differences in time of vaginal opening were assessed 
by one-way ANOVA (F3,59 = 64.64, ****P < 0.0001) and Tukey’s multiple comparison post hoc test. 
b, Age at first estrous in the following prenatally treated offspring: Control (prenatal PBS-treated, n = 19); 
PAMH F1 (n = 19), F2 (n = 15), F3 (n = 9-10). Differences in time of age of first estrus were assessed by 
one-way ANOVA (F3,58 = 111.7, ****P < 0.0001) and Tukey’s multiple comparison post hoc test.  
c, Body weight in grams (g) of control animals (n = 7) and PAMH F1-F3 (n = 7 each group) adult females 
(postnatal days (P) 60). Differences in body weight were assessed by one-way ANOVA (F3,24 = 2.428, n.s. 
P = 0.0901) and Tukey’s multiple comparison post hoc test.  
Data are presented as mean ± s.e.m. Statistical significant was set at P < 0.05, n.s. not significant. 
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Supplementary Figure 2, related to Fig. 1 
Ovulatory and fertility alterations in the PAMH lineage occurs via matriline inheritance. 
a, Schematic illustration of matrilineal and control breeding scheme.  
b, Representative estrous cyclicity of the mice/lineage group during 16 consecutive days. M/D: 
Metestrus/Diestrus phase, P: Proestrus, E: Estrus.  
c, Scatter plot representing the % of completed estrous cycles in the four experimental groups. Quantitative 
analysis between treatment groups was performed using Kruskal-Wallis test followed by Dunn’s post hoc 
analysis test (P = 0.0014). The horizontal line in each scatter plot corresponds to the median value and the 
vertical line represents the 25th – 75th percentile range. 
d, Scatter plot representing the percentage (%) of time spent in each estrous cycle respectively in CNTR (n 
= 8), PAMH F1 females (n = 4), PAMH F2 females (n = 4), PAMH F3 females (n = 4). Comparisons 
between treatment groups were performed using Kruskal-Wallis test followed by Dunn’s multiple 
comparison post hoc test: M/D: * P = 0.0100; E: P = 0.5906; P: ** P = 0.0051. The horizontal line in each 
scatter plot corresponds to the median value and the vertical line represents the 25th – 75th percentile range. 
e, Fertility was assessed in control and PAMH lineage for 90 days. Fertility tests included the analysis of 
the number of pups per litter, the delay in days after pairing to give the first litter and the fertility index 
(number of litters produced per female during 90 days mating protocol). Statistical analysis was performed 
using one-way ANOVA and Tukey’s multiple comparison post hoc test: Number of pups/litter, F3,17 = 
23.90 *** P < 0.0001; Time to first litter, F3,17 = 9.774, ***P = 0.0006; Analysis of fertility index between 
groups was assessed using Kruskal Wallis followed by Dunn's multiple comparisons post hoc test: **P = 
0.0016. Data in e are represented as mean ± s.e.m. * P < 0.05; ** P < 0.005; ***P < 0.0005; ****P < 
0.0001. 
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Supplementary Figure 3, related to Fig. 3 
Hierarchical clustering and principal component analysis of RNA-seq samples.   
a, Heat map depicting hierarchical clustering of sample-to-sample Euclidean distances between the 7 RNA-
seq samples (control ovaries, CNTR1-3; PAMH F3 ovaries, PAMH 1-4). Sample-to-sample distances 
correspond to SERE (Schulze et al., 2012) coefficient. Hierarchical clustering was performed using the 
Unweighted Pair Group Method with Arithmetic mean (UPGMA) algorithm. Minimum and maximum 
normalized levels are shown in yellow and red, respectively.  
b, Principal component analysis (PCA) plot of the RNA-seq samples. PCi axis represents the principal 
component i and the number in parenthesis indicates the percentage of explained variance associated with 
this axis. Principal Component Analysis was computed on regularized logarithm transformed data 
calculated with the method proposed in (Love et al., 2014). 
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Supplementary Figure 4, related to Fig. 3 

Heat map of RNA-seq transcriptome analysis for the 102 DEGs.   

Hierarchical clustering was performed using the Unweighted Pair Group Method with Arithmetic Mean 
(UPGMA) algorithm with the Euclidean distance. Values represented are the normalized read counts 
divided by transcript length (calculated as the median of the length of all transcripts corresponding to this 
gene), centered and scaled in the row direction (Z-score). 
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Supplementary Figure 5, related to Fig. 3 
Top 20 upregulated and downregulated differentially expressed genes and RNA-seq validation.  
a, List of the top 20 upregulated genes in the third-generation PCOS-like ovaries (PAMH F3) versus control 
ovaries (CNTR). Asterisks highlight genes whose expression is altered in women with PCOS. 
b, List of the top 20 downregulated genes in the third-generation PCOS-like ovaries (PAMH F3) versus 
control ovaries (CNTR). Asterisk highlights a gene whose expression is altered in women with PCOS.  
c, qPCR validation for 6 upregulated genes in CNTR (n = 5-6) and PAMH F3 ovaries (n = 5-6) dissected 
from adult females (P60) at dioestrus. 
d, qPCR validation for 6 downregulated genes in CNTR (n = 5-6) and PAMH F3 ovaries (n = 5-6) dissected 
from adult females (P60) at dioestrus.  
Values are presented as mean ± s.e.m and they are expressed relative to CNTR values, set at 1, after 
normalization to actin. P value is determined by unpaired two-tailed Student’s t test; n.s, not significant; *, 
**, P < 0.05 and P < 0.005, compared with the corresponding controls, respectively. Data were combined 
from two independent experiments.  
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Supplementary Figure 6, related to Figs. 4 and 5 

Technical validations of methylation studies and MeDIP-PCR experiments in the mouse liver.  

a, Spike-in controls of DNA methylated and unmethylated regions was used to assess the MeDIP efficiency 
in mouse ovarian tissues.  
b, Principal component analysis (PCA) plot of the MeDIP-seq samples (ovaries). PCi axis represents the 
principal component i and the number in parenthesis indicates the percentage of explained variance 
associated with this axis. Principal Component Analysis was computed on regularized logarithm 
transformed data calculated with the method proposed in (Love et al., 2014). The plot shows the clusters of 
all replicates of the same conditions, where the MeDIP-seq PAMH samples are very distinguishable from 
the control samples.  
c-e, MeDIP efficiency validation in mouse hypothalamus (n = 11; c), mouse liver (n = 11; d) and human 
blood samples (n = 47; e). MeDIP efficiency was assessed using murine or human primers directed against 
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH), as negative control, and the testicular gene Testis-
Specific Histone H2B (TSH2B), as a positive control; P < 0.0001. 
f, MeDIP-PCR experiments in the mouse liver from CNTR (n = 6) and PAMH F3 offspring (n = 5). Data 
are presented as mean ± s.e.m. Unpaired two-tailed Mann–Whitney U test, significance was set at P < 0.05; 
n.s, not significant.  
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Supplementary Figure 7, related to Fig. 6 

Epigenetic therapy restores expression of genes involved in DNA methylation maintenance and in 
inflammation in ovarian and metabolic tissues of PAMH F3 offspring. 

a, Quantitative RT-PCR analysis of the ovaries harvested from CNTR (n = 6-9, 6 months-old), PAMH F3 
(n = 5-9, 6 months-old), PAMH F3-SAM treated (n = 5, 6 months-old) offspring at dioestrus. 
b, Quantitative RT-PCR analysis of the perigonadal (visceral) fat harvested from CNTR (n = 6-8, 6 months-
old), PAMH F3 (n = 5-10, 6 months-old), PAMH F3-SAM treated (n = 4-5, 6 months-old) offspring at 
dioestrus.  
c, Quantitative RT-PCR analysis of the hypothalamus, comprising the preoptic area and the mediobasal 
hypothalamus, harvested from CNTR (n = 6-7, 6 months-old), PAMH F3 (n = 5, 6 months-old), PAMH 
F3-SAM treated (n = 5, 6 months-old) offspring at dioestrus.  
d, Quantitative RT-PCR analysis of the preoptic area (POA) dissected from CNTR (n = 6-7, 6 months-old), 
PAMH F3 (n = 5, 6 months-old), PAMH F3-SAM treated (n = 4-5, 6 months-old) offspring at dioestrus. 
Values are presented as mean ± s.e.m and they are expressed relative to CNTR values, set at 1, after 
normalization to actin. Statistical analysis was performed using Kruskal Wallis followed by Dunn's multiple 
comparisons post hoc test; * P < 0.05; ** P < 0.005; ***P < 0.0005.  
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Table S1, related to Fig. 3 

Summary of DEGs found in PAMH F3 ovaries (among the top 20 up- or down-regulated genes) which are altered in women with PCOS. 
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                                                        Control (n = 15)          PCOS (n = 32)                  P value 
 
 
Age (years)                       56 ± 3.6                        30 ± 2.2                                     0.0002 
 
BMI (kg/m2)                     22.77 ± 1.1                            26.8 ± 1.1                                   0.1445 
 
Biological hyperandrogenism                   n.d.            57.69%                                                                                                                                  
 
Clinical hyperandrogenism           13.33%            66.66%                                     0.002 
 
Irregular cycles             0 %            100 %                                       < 0.0005 
  
PCO morphology            n.d.            100 %                                            
 
 
Reproductive/  
Endocrine measure                       Control (n = 15)      PCOS (n = 21-26)                       Normal range   
 
 
Waist circumference             n.d.                     85 ± 3.7 (n = 21)                                 < 80   
 
LH (UI/L)                           n.d.                      6 ± 1.01 (n = 26)                                0.5-6   
 
FSH (UI/L)                                                n.d.                             5.6 ± 0.26 (n = 26)                             1-8 
 
T (ng/ml)                                                    n.d.                             0.54 ± 0.05 (n = 26)                           0.05-0.39 
 
Androstenedione (ng/ml)                           n.d.                             2.32 ± 0.17 (n = 26)                           0.8-2.1 
  
SHBG (nmol/L)                                         n.d.                             38.25 ± 4.15 (n = 24)                         30-60 
 
Fasting Insulin (mUI/L)                             n.d.                             4.45 ± 1.027 (n = 24)                         £ 11  
  
HDL cholesterol (g/L)                               n.d.                              0.5 ± 0.03 (n = 25)                             > 0.5    
 
Triglycerides (g/L)                                     n.d.                              0.72 ± 0.13 (n = 21)                          < 1.5 
 
Fasting Glycemia (g/L)                              n.d.                              0.85 ± 0.01 (n = 23)                          < 1.1 
    

 
 
Table S2, related to Fig. 7 
Clinical characteristics in women with and without PCOS. 
Data are median ± range. Comparisons between groups were made using the Mann-Whitney 
test. Clinical hyperandrogenism was defined by the presence of hirsutism (modified Ferriman-
Gallwey score over 7 and/or acne located in more than two areas). Irregular cycles were defined 
as a menstrual cycle > 35 days. Abbreviations: PCOS: polycystic ovary syndrome; BMI:  Body 
mass index; SHBG: sex hormone binding globulin; LH: luteinizing hormone; FSH: follicle 
stimulating hormone; T: testosterone; HDL: high density lipoprotein. 
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                                                      Control (n = 3)          PCOS  (n = 5)                         P value 

 
 
Age (years)             24 ± 4.4 (n = 3)                     26 ± 2.01 (n = 5)                             > 0.99    
 
BMI (kg/m2)         21.15 ± 0.01 (n = 2)       24.88 ± 3.5 (n = 5)                               
      
Biological hyperandrogenism               n.d.                                             60% 
 
Clinical hyperandrogenism                33.33%                             33.33%                                    1 
 
Irregular cycles                       0 %                                            100 %                                     < 0.0005       
 
PCO morphology        n.d.                               100 %                                    
 
 
Reproductive/  
Endocrine measure                  Control (n = 3)           PCOS (n = 3-5)                       Normal range   

 
 
Waist circumference                    n.d.                                78 ± 6.0 (n = 5)                              < 80  
 
LH (UI/L)                     n.d.                                        14.8 ± 2.7 (n = 5)                            0.5-6   
 
FSH (UI/L)                                          n.d.                                       5.8 ± 0.5 (n = 5)                              1-8 
 
T (ng/ml)                                             n.d.                                       0.35 ± 0.1 (n = 5)                            0.05-0.39 
 
Androstenedione (ng/ml)                    n.d.                                       2.32 ± 0.28 (n = 5)                          0.8-2.1 
   
SHBG (nmol/L)                                   n.d.                                       30.95 ± 3.5 (n = 4)                          30-60  
 
Fasting Insulin (mUI/L)                       n.d.                                       8.45 ± 1.5 (n = 4)                            £ 11 
 
HDL cholesterol (g/L)                         n.d.                                       0.47 ± 0.07 (n = 5)                          > 0.5                                                                                                       
 
Triglycerides (g/L)                               n.d.                                       0.77 ± 0.3 (n = 3)                            < 1.5                                                                                                                        
 
Fasting glycemia (g/L)                         n.d.                                       0.85 ± 0.02 (n = 4)                          < 1.1  

 
 
Table S3, related to Fig. 7  

Clinical characteristics of daughters from women with or without PCOS. 

Data are median ± range. Comparisons between groups were made using the Mann-Whitney 
test. Clinical hyperandrogenism was defined by the presence of hirsutism (modified Ferriman-
Gallwey score over 7 and/or acne located in more than two areas). Irregular cycles were defined 
as a menstrual cycle > 35 days. Abbreviations: PCOS: polycystic ovary syndrome; BMI:  Body 
mass index; SHBG: sex hormone binding globulin; LH: luteinizing hormone; FSH: follicle 
stimulating hormone; T: testosterone; HDL: high density lipoprotein. 
 
 
 


