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Supplementary Fig. 1 Phenotype of zebrafish treated with a methyltransferase inhibitor. a 
Survival curve of fish (n=27) treated with 5-aza-2´-deoxycytdine (5-aza-2´-dC) at various 
concentrations; note that >95% of embryos treated with 5-aza-2´-deoxycytidine at a final 
concentration of 5 mM survived. b Impaired T cell development in 5 dpf larvae treated with 5-
aza-2´-deoxycytidine at 5 mM, as in a.  c, d Normal adult haematopoiesis in fish treated with 5-
aza-2´-deoxycytidine at 5 mM during the larval period, as in a, b. Whole kidney marrow cells of 
age-matched animals were analysed by flow cytometry, and the fractions of total cells in the 
respective gates determined (c), and the ratio of lymphoid and myeloid cells calculated (d). 
Offspring of crosses of treated adult fish with wildtype fish do not exhibit impaired larval T cell 
development; note that values of the lymphoid/myeloid ratio are age-dependent. In c-d, 
mean±s.e.m. values are indicated. Source data are provided as Source Data file. 
 



 
Supplementary Fig. 2 Characteristics of G2 and G4 generations. a Gene expression patterns in 
G2 larvae of the indicated genotypes normalized to wild-types (t-test; two-tailed). b-d Extent of 
DNA methylation in sperm DNA of G2 wild-type and homozygous mutants, and G4+ and G4* 
animals with respect to genomic features. The DMRs exhibiting dynamic changes during 
development in c were taken from Ref. 1.  Source data are provided as Source Data file. 



 
 
Supplementary Fig. 3 Profile plots of ChIP-seq signal over input with mean (solid line) and 95% 
confidence intervals for G4 DMR groups (G4* versus G4+ sperm DNA). The profiles for 
unchanged, hypomethylated, and hypermethylated. DMRs are indicated by different colours. Data 
for chromatin marks taken from Ref. 2 (H3K9me3) and from Ref. 3 (remaining marks). Statistical 
analysis (see Methods) revealed that for all DMR intervals, the differences between the three 
categories of DMRs did not reach statistical significance at P<0.05. Source data are provided as 
Source Data file. 
 



 
 
Supplementary Fig. 4 Lack of correlation between chromosome-level chromatin features and 
positions of DMRs in G4 sperm. a TAD boundaries for chromosome 6, aligned with the indicated 
chromatin marks, coverage of WGBS experiments and positions of DMRs (cf., Fig. 6d) presented 
here, together with positions of CpG islands and repeats. b Features as in a for chromosome 7.  
Data for TADs were taken from ref. 4, chromatin marks taken from ref. 3. Source data are 
provided as Source Data file. 
 



 



Supplementary Fig. 5 Molecular basis of transgenerational inheritance of impaired larval T cell 
development. a G4 DMR pairwise DNA methylation in G4+ and G4* groups. DMRs passing the 
thresholds on statistical parameters are indicated in red. b Characterization of the rptor locus. In 
the first three rows, various chromatin marks are indicated3. The structures of known transcripts 
across the rptor locus are shown below. The positions of DMRs distinguishing G2 sperm DNAs 
are shown underneath the transcript structures, as are the three DMRs distinguishing G4+ and G4* 
sperm DNAs. The empty CpG island track indicates no annotated CpG islands for this locus.  
CpG density track is shown. The coverage across the locus in the three WGBS replicates is 
indicated as well as the extent of methylation in the CpGs that were evaluated in the comparison 
of G4+ and G4* sperm DNAs. The bottom row indicates the positions of repeat across the locus. 
Note that the hypermethylated DMR in G4* sperm DNA coincides with a peak in H3K4 
methylation. c Reduced expression levels of runx3 and rptor genes in 5 dpf larvae (n=4, t-test, 
two-tailed; mean±s.e.m.). Source data are provided as Source Data file. 
 
  



Legends to Supplementary Data files 
 
Supplementary Data 1. Hypomethylated differentially methylated regions distinguishing sperm 
DNA of G4* and G4+ males. Chr, chromosome; Start/Stop, coordinates of differentially 
methylated region (DMR); N.CG., number of CpG dinucleotides in DMR; G4+, mean 
methylation level in DMR in non-transmitting fish; G4*, mean methylation level in DMR in 
transmitting fish; adj.P.Val, adjusted P value from limma analysis; qvalue, significance score 
from metilene analysis; ENSDARG, Ensembl gene identifier; Distance, distance in nucleotides 
from transcription start site (0, DMR in the body of the gene; -, DMR upstream of gene; +, DMR 
downstream of gene). The calculation of extents of methylation was carried out as described in 
Methods, Detection of de novo methylated regions (DMRs). The original sequencing data have 
been deposited in the GEO database and are available under accession number GSE98647. 
 
Supplementary Data 2. Hypermethylated differentially methylated regions distinguishing sperm 
DNA of G4* and G4+ males. For column designation, see Supplementary Table 1. The 
calculation of extents of methylation was carried out as described in Methods, Detection of de 
novo methylated regions (DMRs). The original sequencing data have been deposited in the GEO 
database and are available under accession number GSE98647. 
 
Supplementary Data 3. Differentially methylated regions in G4 sperm grouped according to 
methylation status in G2 mutant sperm. For column designation, see Supplementary Table 1. The 
calculation of extents of methylation was carried out as described in Methods, Detection of de 
novo methylated regions (DMRs). The original sequencing data have been deposited in the GEO 
database and are available under accession number GSE98647. 
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