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Figure S1. Genome wide sperm DNA methylation analysis of DMTs in MTHFR deficient F1 and F2 
generations. (A) Body weights of WT and MTHFR deficient C57BL/6 mice. Proportion of magnitude of 
changes in the sperm DNA methylation of DMTs in (B) F1 generation, (C) F2 generation MTHFR deficient 
groups compared to WT.
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Figure S2. Genome-wide sperm DNA methylation analysis of maternal deficient (Mat. Def.) 
Mthfr -/- males. (A) Breeding scheme for Mat. Def. group. (B) Number of 100bp tiles that significantly 
hypomethylated or hypermethylated in Mat. Def. group compared to their respective WT group. (C) 
Distribution of Mat. Def. group DMTs and all sequenced Mat. Def. tiles into genomic elements are 
shown in pie chart. (D) Proportion of magnitude of changes in F1, F2 generations in comparison to 
Mat. Def. group. If not shown as not significant (ns), p<0.05; P-values were calculated by Chi-square 
test. (E) Gene Ontology enrichment analysis of genic differentially methylated tiles (DMTs) in Mat. Def. 
group, darker bars and boxed bars indicate the degree of the common enriched pathways between 
Mat. Def. group and F1, F2 generations. The dotted line indicates p<0.05 threshold for significance for 
false discovery rate (FDR). (F) Euler diagrams of common hypo- and hypermethylated tiles between 
Mat. Def. group, F1 and F2 generations. Hypermethylated tiles were shown proportional (in size) to 
the hypomethylated tiles on top right of the common hypomethylated DMTs graph and magnified 
version was given on the right.
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Figure S3. DMR analysis and comparison in all three groups of MTHFR-deficient male mice. (A) Distribution 
of common F1 and F2 hypomethylated merged regions according to their degree of overlap with each other. (B) 
Total number of hypomethylated merged regions in Mat. Def. group are compared with all DMCs and single CpGs
on the left and the distribution of these merged regions according to their sizes are shown on the right, graphs are 
scaled. (C) Euler diagram of common hypomethylated merged regions between F1, F2 generation and Mat. Def. 
group. (D) Distribution of F2 and Mat. Def. merged hypomethylated DMRs into genomic elements in comparison to 
all sequenced merged F2 and Mat. Def. regions, respectively; ****, p<0.0001; ***, p<0.001; **, p<0.01 and *, 
p<0.05; P-values were calculated by Chi-square test. (E) Location of F2 and Mat. Def. group merged 
hypomethylated DMRs with regards to CpG islands/shores/shelves and open sea regions
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DNAme at F2 and common DMRs

Figure S4. DNA methylation (DNAme) dynamics at F2 and common DMRs during spermatogenesis 
compared to whole genome. Scatterplots showing % DNAme in (A) F2 hypomethylated DMRs, (B) F1 
hypomethylated Top 200 DMRs (by size) and (C) Common DMRs between F2 hypomethylated DMRs
and F1 hypomethylated Top 200 DMRs (red dots), compared to whole genome 1kb bins (gray dots) 
at E13.5 (Kobayashi et al. 2013), E16.5, P0 (Shirane et al., in press) and sperm (Kubo et al. 2015).
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Figure S5. Identification of young LINEs according to their divergence. Red arrow indicates the starting 
point of LINE elements considered young (left side of the arrow). LINE subfamilies written in red show the 
DNMT3C sensitive young LINEs, that are identifies as having a >5-fold difference in expression in Dnmt3c-/-
compared to Dnmt3c+/- in P20 testis (Barau et al. 2016).
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C

DNAme vs H3K4me3 at F2 and common DMRs

Figure S6. The changes of DNA methylation and H3K4me3 occupancy on MTHFR sensitive F2 
hypomethylated and common DMRs during spermatogenesis compared to whole genome. 
Scatterplots of %DNAme and H3K4me3 levels at (A) F2 hypomethylated DMRs, (B) F1 hypomethylated 
Top 200 DMRs (by size) and (C) Common DMRs between F2 hypomethylated DMRs and F1 
hypomethylated Top 200 DMRs (red dots), compared to whole genome 1kb bins (gray dots) at 
E16.5 and P0 (Shirane et al., in press). RPKM, Reads Per Kilobase Million.
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C

DNAme at F2 and common DMRs depends on DNMT3C and DNMT3L 
but not NSD1

Figure S7. The effect of epigenetic regulators on DNA methylation dynamics of F2 and common
MTHFR sensitive DMRs. The effect of NSD1 (Shirane et al., in press) DNMT3L and DNMT3C deficiency
 (Barau et al. 2016) on DNA methylation levels at MTHFR sensitive (A) F2 hypomethylated DMRs, (B) F1 
hypomethylated Top 200 DMRs (by size) and (C) Common DMRs between F2 hypomethylated DMRs
and F1 hypomethylated Top 200 DMRs (red dots), compared to whole genome 1kb bins (gray dots).
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Table S1. Number of DMTs identified in MTHFR deficient sperm compared to WT groups

Hypomethylated Hypermethylated Total

63 8359

134 4332

F1 Generation Mthfr -/- 8296

F2 Generation Mthfr -/- 4198

Mat. Def. Group Mthfr -/- 2574 135 2709
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