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Supplementary Figures Legends 
Figure S1. Related to Figure 2: Transcription factor binding site motif enrichment associated HMRs 
overlapping promoters in human sperm but not in ESCs. P-values of enriched motifs were calculated 
using a random subset of HMRs overlapping promoters in both cell types as a background. 
Figure S2. Related to Figure 3: A. The AcgT index measured at CpG sites surrounding HMR 
boundaries in sperm (grey bars) and ESCs (black bars). Each data point corresponds to a CpG at 
positions -5 to +5 relative to HMRs boundaries. B. Observed-to-expected ratio for occurrences of the 
AACGTT pattern at each of the CpG positions from -5 to +5 relative to the boundaries of nested ESC 
and extended sperm HMRs. 
Figure S3. Related to Figure 4: A. Size distribution of retrotransposons that are hypomethylated 
(black) and methylated (white) in human sperm. For each bin, the frequency of element copies is 
plotted. B. Histograms of Smith-Waterman scores of retro elements relative to their consensus 
sequences for hypomethylated and methylated copies. Separate histograms are given for LINE, SINE, 
LTR and SVA elements, and for methylation status in human sperm, chimp sperm and human ES cells. 
C. Browser tracks showing methylation (orange), read coverage (blue) and HMRs (blue bars) over a 
full-length LINE-1 element (L1PA7) hypomethylated in human sperm (upper tracks) but not in ESCs 
(bottom tracks). D. Browser track (as displayed in (A)) showing sperm specific hypomethylation of the 
ERV HERVS71 in human sperm. E. Average methylation levels across all AluY SINE elements in 
human sperm (red) and ESCs (blue). CpG density is also shown in green. Methylation levels and CpG 
densities are also shown across flanking regions. 
Figure S4 Related to Figure 6: Allele frequency spectra for each possible derived allele nucleotide at 
CpG sites treated symmetrically with cytosine as derived allele. For each derived allele, segregating 
sites were partitioned according to methylation levels in the intervals {[0.0, 0.2), [0.2, 0.4), … [0.8,1.0]}. 
 

Supplementary Tables Legends 
Tables S1. Related to Figure 1: A. Statistics on sizes, numbers and CpG contents of HMRs and CGIs. 
B. Association of human and chimp Sperm HMRs, as human ESC HMRs (Lister et al., 2009), with 
genome annotations. The distributions of HMRs are shown as a fraction of total HMRs and as a fraction 
of each annotation category. An individual HMR can overlap more than one annotation, and similarly a 
single annotation feature can overlap multiple HMRs. 
 
Tables S2. Related to Figure 2: A. Gene Ontology analysis for genes with promoters having sperm-
specific hypomethylation. GO term enrichment was calculated using the DAVID software (see 
supplementary methods for details). B. Non-redundant Gene Ontology terms for genes with promoters 
having sperm-specific hypomethylation. Non-redundant terms and dispensability indexes was 
measured using the REVIGO software (see supplementary methods for details). C. Gene Ontology 
analysis for genes with hypomethylated promoters in both human ESCs and Sperm. GO term 
enrichment was calculated using the DAVID software (see supplementary methods for details). D. Non-
redundant Gene Ontology terms for genes with hypomethylated promoters in both human ESCs and 
Sperm. Non-redundant terms and dispensability indexes was measured using the REVIGO software 
(see supplementary methods for details). 
 
Table S3. Related to Figure 3: Ratio of hexamer counts at +1 CpG (just inside HMR) over -1 CpG (just 
outside HMR), showing only the hexamers with the top 20 ratios for extended sperm HMRs and nested 
ESC HMRs. 

 
Tables S4. Related to Figure 4: A. Satellite hypomethylation and methylation frequency according to 
centromeric status for human and chimp sperm, as well as human ES cells. 
B. Coverage and mapping statistics over human and chimp retrotransposons, including LINE, LTR and 
SINE classes, as well as the SVA elements. Percent CpG covered refers to the percent of CpGs 
covered by at least one read. Methylation level by read is the average methylation from all reads 
mapping into elements from that family. Methylation by copy refers to the average of the mean 
methylation levels for each copy. The percent of copies with at least 5 informative reads refers to those 
copies for which at least 5 reads map over some CpG within the copy. C. Hypomethylation frequency 

Supplemental Information (compiled Word file)



statistics for retrotransposon families in human sperm, chimp sperm and human ES cells. Columns 
labeled “copies” indicate the number of repeat copies for each family. For each of human sperm, 
human ES cells and chimp sperm, the total number of HMRs is indicated, as well as the number of 
hypomethylated copies, the expected number of hypomethylated copies, and the enrichment 
(hypomethylated copies divided by the expected). All annotations of repeats were taken from the 
Repeat Masker track in the UCSC Genome Browser. D. Hypomethylation frequency statistics for 
human LTR retrotransposon sub-families in human sperm and ES cells. Columns labeled “copies” 
indicate the number of repeat copies for each sub-family. The total number of HMRs is indicated, as 
well as the number of hypomethylated copies of the sub-family, the expected number of 
hypomethylated copies, and the enrichment (hypomethylated copies divided by the expected). All 
annotations of repeats were taken from the Repeat Masker track in the UCSC Genome Browser. E. 
Hypomethylation frequency statistics for human LINE retrotransposon sub-families in human sperm and 
ES cells. Columns labels and annotations as in E. F. Hypomethylation frequency statistics for human 
SINE retrotransposon sub-families in sperm and ES cells. Columns labels and annotations as in E. G. 
Hypomethylation frequency statistics for chimp LTR retrotransposon sub-families in chimp sperm. 
Columns labels and annotations as in E. H. Hypomethylation frequency statistics for chimp LINE 
retrotransposon sub-families in chimp sperm. I. Hypomethylation frequency statistics for chimp SINE 
retrotransposon sub-families in chimp sperm.  
 
Tables S5. Related to Figure 6: A. Gene Ontology analysis for human sperm specific HMRs located 
within 10kb of a RefSeq promoter (no HMR in chimp sperm). GO term enrichment was calculated using 
the DAVID software (see supplementary methods for details). 
B. Non-redundant Gene Ontology terms for human sperm specific HMRs located within 10kb of a 
RefSeq promoter (no HMR in chimp sperm). Non-redundant terms and dispensability indexes was 
measured using the REVIGO software (see supplementary methods for details). 
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