Table S1. The table shows the number of raw MeDIP-sequencing reads, quality-filtered reads (using fastp at default parameters) and aligned or unaligned reads (after alignment with unmasked hg38 using Bowtie2; read length range constraint of 100bp-1000bp).

Table S2. A summary of peaks identified in MeDIP reads by MACS2 (no background, no model) and average peak length.

Table S3. Details of CGGBP1 cDNA and protein sequences from different species available from NCBI, Ensembl or Uniprot that have been used to make phylogenetic trees have been compiled.

Table S4. The conservation status of all the transcription factors in JASPAR taken from legacy Homologene has been enlisted.

Table S5. List of probe identifiers of differentially expressed genes in N-term vs F-len, C-term vs F-len and N-term vs C-term comparisons with fold change and associated p-values.

Table S6. The table contains genomic coordinates (hg38) of C-repressed genes along with their Ensembl gene and transcript identities.

Table S7. The JASPAR identities of 45 motifs with low obs-exp occurrence differentials in mammals have been enlisted.

Table S8. The table shows the number of raw ChIP-sequencing reads, quality-filtered reads (using fastp at default parameters) and aligned or unaligned reads (after alignment with unmasked hg38 using Bowtie2; read length range constraint of 100bp-1000bp).

Table S9. Details of CGGBP1 truncated forms and full-length constructs inserted in pEGFP-N3 over-expression plasmid.

Fig S1. (A) Immuno-blot for N-term, C-term and F-len over-expression and corresponding control GAPDH; (B) Immuno-blots for reciprocal Co-IPs between N-term–C-term, C-term–F-len and N-term–F-len along with IgG control showing no physical interaction among the truncated forms or the truncated forms and the full-length protein; (C) Immuno-blot demonstrating knockdown of endogenous CGGBP1 with shA and shB shRNA as compared to the control shRNA (CT) along with the corresponding control GAPDH.

Fig S2. Principal Component Analysis of reads in MeDIP-seq peaks: MeDIP signals show enrichment in N-term, C-term and F-len as compared to input accounting for 72.8% variance (PC1) which does not differentiate the MeDIP samples. The second principal component PC2 accounting for 24.9% variance accounts for a smaller fraction of MeDIP enrichment as well as differentiates C-term MeDIP from F-len and N-term MeDIP. The combined variance of PC1 and PC2 (97.7% of total variance) does not differentiate F-len and N-term showing that these two samples are highly similar overall.

Fig S3. IGV views of MeDIP signals from representative regions: MeDIP signals from three selected representative regions allow a visual overview of the cytosine methylation patterns in the different samples C-term, N-term, F-len, input and some relevant annotation tracks. The regions shown are mentioned in the top left corner of each image.

Fig S4. Frequency distribution of MeDIP reads in 0.2 kb bins (signal range 100-1000 reads per bin): MeDIP signal distribution genome-wide shows that the concentrated occurrence of higher levels of cytosine methylation is lower in C-term as compared to F-len and N-term. For a large range of MeDIP signals the F-len and N-term show no appreciable difference in cytosine methylation distribution. The increment of cytosine methylation levels in C-term hence occurs at regions with low cytosine methylation levels.

Fig S5. GC-content and G/C-skew of MeDIP reads mapping to regions with different cytosine methylation levels: GC-content at low cytosine methylation level regions with MeDIP signals 1-100 reads per 0.2 kb (A), G/C-skew at low cytosine methylation level regions with MeDIP signals 1-100 reads per 0.2 kb (B), GC-content at high cytosine methylation level regions with MeDIP signals 100-1000 reads per 0.2 kb (C), G/C-skew at low cytosine methylation level regions with MeDIP signals 100-1000 reads per 0.2 kb (D). The comparison of profiles presented in A-D show that highly methylated regions in C-term have high GC-content and low G/C-skew than those of N-term and F-len.

Fig S6. MeDIP signals at conserved regulatory elements, enhancers and promoters show mild stochastic differences between N-term, C-term and F-len. The most consistent effect of CGGBP1 loss of function, both C-terminal loss or N-terminal loss similarly affect cytosine methylation at conserved elements and increase it consistently. These findings are in agreement with the proposition that these conserved regulatory elements are maintained at low cytosine methylation by CGGBP1 through a mechanism that requires N-term as well as C-term.

Fig S7. Correlation between MeDIP signals and CGGBP1-regulated CTCF-binding sites: A scatter plot showing a comparison of MeDP signals genome-wide in 50 bp genomic bins shows the effects of different truncations of CGGBP1 on cytosine methylation genome-wide as well as at regions where CTCF-occupancy is regulated by CGGBP1. The inset in each scatter plot shows the Pearson coefficients. The X-axis sample identities are mentioned at the top of the columns and the Y-axis sample identities are mentioned at the left of each row. 

Fig S8. JASPAR transcription factor binding site occurrence in MeDIP signals: A motif search for JASPAR motifs in N-term, C-term and F-len MeDIP reads shows that for most transcription factor binding sites the occurrence in MeDIP reads (and hence their cytosine methylation) is lowest in F-len. With some exceptions for which C-term has lower cytosine methylation, the majority of transcription factor binding sites showed low cytosine methylation in F-len suggesting that F-len CGGBP1 maintains low level of cytosine methylation at transcription factor binding sites. The data points are sorted according to increasing order of binding site occurrence in F-len. The corresponding transcription factor binding site motif identifier is indicated along the X-axis.

Fig S9. Evolutionary relationship between full-length CGGBP proteins and corresponding cDNA sequences from different representative vertebrates: Evolutionary trees of CGGBP proteins (A) and cDNA (B) sequences shows that the mammalian CGGBP1 is likely derived from the common amniote ancestor (except testudines). The trees show that reptilian CGGBP forms are highly divergent. It is noteworthy that in testudines and squamates the proteins are more diverse even if their cDNA sequences are less diverse. In aves and mammals the cDNA sequences are more diverse but the protein forms are less diverse suggesting a purifying selection in homeotherms. All the trees are rooted at coelacanth.

Fig S10. The phylogenetic relationship between the N-term and C-term cDNA sequences: The N-term cDNA (A) and C-term cDNA(B) sequences have accumulated changes such that there is no common amniote ancestor with distinct reptilian, avian and mammalian lineages as seen for F-len CGGBP1 cDNA (Fig S9B) from the same species. Interestingly, the divergent changes in C-term cDNA (B) affects the amino acid sequences and its phylogenetic relationship with other vertebrates (Fig 2C). However, larger divergent changes in N-term cDNA (A) do not affect its phylogenetic relationship with other vertebrates and the mammalian CGGBP1 N-term retains its origin from the common amniote ancestor (Fig 2B).

Fig S11. Gene expression deregulation by CGGBP1 truncation mutations: Heatmap and unsupervised clustering of normalised signals of reporters from three replicate experiments on C-term, N-term and F-len show that for >58K genes (A) the expression levels are highly consistent. For deregulated genes (p<0.01, n=3) the unsupervised clustering segregates the three sample groups distinctly. Strikingly, F-len and C-term act as repressors whereas N-term shows a derepression of gene expression.

Fig S12. Volcano plots (significance of differential expression versus differential expression) of different sample pairs highlight the transcription repressive effect of F-len (A) which is retained in C-term (B and C). The F-len and C-term repressed genes also have high significance of differential expression (p<0.01 highlighted in green). The violin plots on the right and top of the plots show frequency distribution of the reporters.

Fig S13. The C-repressed genes are localised in GC-poor and consequently Alu-poor neighbourhoods. However, even if the flanking regions are Alu-poor, the epicentre of MeDIP signals are at Alu-devoid regions.

Fig S14. The GC-content of the 45 motifs is significantly higher (p value <0.0001) than the rest of all the JASPAR transcription factor binding motifs. The dotted lines represent the 25th and 75th percentile and the dashed line represents the median.


