














Figure 4. ZBTB11 and ZFP131 bound sites gain an H3K4me3 signal in Zbtb11Δ and 

Zfp131Δ mutant cells.  

(A) ChIP-seq heatmap for ZBTB11 and ZFP131 binding on the ESC genome (n=2). 

Categories were identified with ZBTB11 and ZFP131 cobinding (Z11=Z131), differentially 

enriched ZBTB11 binding (Z11>Z131) and differentially enriched ZFP131 binding 

(Z131>Z11). 

(B) Enriched motifs discovered via MEME-ChIP for each category of ZBTB11 and 

ZFP131 binding. Motif discovery was performed with centering to the peak at ZBTB11 

and ZFP131 for three differential binding categories. 

(C) Percentage of overlap between ZBTB11 and ZFP131 with pluripotency factors, known 

regulatory complex members, histone modifications, and ATAC-seq signal. ZBTB11 and 

ZFP131 bind at sites with active chromatin states, accessible and enriched with TrxG, Pol 

II S5P, NELF and histone deacetylase members. ZBTB11 and ZFP131 do not co-bind 

with pluripotency TFs but bind to regions with active chromatin signatures.  

(D) Metagene plots for H3K4me3 difference at ZBTB11 bound sites in Zbtb11Δ versus wt 

(n=2), (E) at ZFP131 bound sites in Zfp131Δ versus wt (n=2), and (F) at ZBTB11 and 

ZBTB131 cobound sites in Zbtb11Δ and Zfp131Δ versus wt. Zbtb11 and Zfp131 

mutations result in an H3K4me3 gain at ZBTB11 and ZFP131 binding sites.  
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Figure 5. SETD1A occupancy at ZBTB11 and ZFP131 sites.  

(A) ChIP-seq heatmap for ZBTB11 and (B) ZFP131 overlap with SETD1A and H3K4me3. 

Categories are determined according to gain, loss or no change in H3K4me3 signal 

between mutant and wt cells (n=2 for all). ZBTB11 and ZFP131 coocupy ESC genome 

with SETD1A. 

(C) Metagene plots for H3K4me3 signal difference in ZBTB11 and SETD1A co-bound 

sites in Zbtb11Δ versus wt, (D) in ZFP131 and SETD1A co-bound sites in Zfp131Δ versus 

wt, (E) in ZBTB11, ZFP131 and SETD1A co-bound sites in all three lines (n=2 for all). 

ZBTB11 and ZFP131 removal induced H3K4me3 gain at SETD1A present sites in wt 

cells.  

(F) GO-enrichment analysis of significantly upregulated genes with ZBTB11 binding and 

H3K4me3 increase (n=531) and (G) with ZFP131 binding and H3K4me3 increase 

(n=264). Gene Ratio is calculated with the number of occurrences in specific GO 

categories divided by the total amount of genes. GO-terms are associated with 

differentiation. 
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Figure 6
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Figure 6. POL II S5P and NELF promoter-proximal pausing complex overlaps 
ZBTB11 and ZFP131 sites.  
(A) ChIP-seq heatmap for ZBTB11 and ZFP131 overlap with POL2 S5P and NELF. 

Categories are determined according to ZBTB11 only, ZFP131 only and cobound regions 

(n=2 for all). ZBTB11 and ZFP131 bind at sites with POL II S5P and NELF in ESCs. 

(B) Metagene plots for NELF signal difference in ZBTB11 only, ZFP131 only and cobound 

regions (n=2 for all).  ZBTB11 and ZFP131 sites lose NELF in Zbtb11 and Zfp131 mutant 

ESCs. 

(C) Violin plots for z-score mRNA expression of genes that are ZBTB11 bound along with 

NELF and POL II S5P with H3K4me3 increase in Zbtb11 mutant (n=1191), (D) ZFP131 

bound along with NELF and POL II S5P with H3K4me3 increase in Zfp131 mutant 

(n=915), (E) ZBTB11 and ZFP131 bound along with NELF and POL II S5P with H3K4me3 

increase in Zbtb11 mutant (n=216), and (F) ZBTB11 and ZFP131 bound along with NELF 

and POL II S5P with H3K4me3 increase in Zfp131 mutant (n=216). ZBTB11 and ZFP131 

genes with paused POL II become transcribed in Zbtb11 and Zfp131 mutant ESCs.  
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Figure 7. ZBTB11 and ZFP131 maintain developmentally regulated genes at a 

poised state. Schematic overview of the mode-of-action of ZBTB11 and ZFP131 in 

ESCs. ZBTB11 and ZFP131 bind proximal to developmentally regulated genes. These 

genes contain promoter-proximal paused POL II and NELF, and chromatin features 

associated with poised states. Upon ZBTB11 and ZFP131 removal, TrxG increases 

activity, and POL II transcribes pro-differentiation genes causing ESC to differentiate and 

exit their pluripotent state.  
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