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Figure S1. Replicate BRD4 ChIP-seq data for an independent BRD4Y430C clone. a) Immunoblot for BRD4 and PCNA
from lysates of  wild-type (WT) and BRD4Y430C mESCs. b) Immunoprecipitates for BRD4 and IgG from WT and BRD4 Y430C mESCs
immunoblotted for BRD4. 1% of input is also shown. c )Heatmaps show enrichment of WT and BRD4Y430C over super enhancers, 
typical enhancers, promoters and gene bodies. d) UCSC browser screenshot showing reads per 10 million (RP10M) over regions of
the Nanog locus (SE = super-enhancer, TE = typical enhancer, Gene = transcribed region) for BRD4 ChIP-seq in WT and BRD4Y430C 
mESCs that are an independent clone from that used in Figure 1. Below are shown previously published ChIP-seq data for H3K27ac
(ENCSR000CDE), H3K9ac (ENCSR000CGS), H3K122ac (GSE66023) and DNase I hypersensitivity. 
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Figure S2. Replicate 4sU-seq data. Data from a Brd4Y430C clone that is independent of that shown in main Figure 2. a) Heatmaps
show enrichment of WT and Y430C 4sU-seq over transcribed regions (mm9_refseq). b) UCSC browser screenshot showing reads per
10 million (RP10M) over the Nanog transcribed region for 4sU-seq in wild-type (WT) and BRD4Y430C mESCs. Below are shown published
ChIP-seq data for H3K27ac (ENCSR000CDE), H3K9ac (ENCSR000CGS), H3K122ac (GSE66023) and DNase I hypersensitivity. 
c) As in (b) but for the Sox2, Klf4 and Nanog SEs d) Heatmaps show enrichment of WT and BRD4Y430C 4sU-seq normalised to spike-in
Drosophila RNA over transcribed regions (mm9_refseq). e) UCSC browser screenshot showing RP10M normalised to spike-in Drosophila
RNA over Nanog in WT and Y430C mESCs. 
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Figure S3. Analysis of gene expression between WT and Brd4Y430C mutant MEFs. Analaysis of gene expression data from MEFs
derived from WT and  Brd4Y430C mouse embryos and analysed by microarray. Data are from ref 8. a) Scatter plot showing 
log2 fold expression change between Brd4Y430Cmutant and wild-type MEFs against adjusted p value (log10). Colour coding indicates
adjusted p value group. b)

 
Top 25 mis-regulated genes identified in (a). 

a

b

DE expression analysis was carried out using the limma bioconductor package in R to find genes with an absolute LogFC > 0.
A linear model was fitted to each probe. Then empirical Bayes moderation was applied to the linear model fit to compute moderated
t-statistics, moderated F-statistic, and log-odds of differential expression .The Benjamini & Hochberg (alias FDR ) method was used 
to correct the p-values for multiple testing.
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Figure S4. Replicate of G2/M checkpoint activation and analysis of transcription of DNA damage related 

genes in Y430C mESCs. a) Overlaid cycle profiles for WT and BRD4Y430C cell, as determined by flow cytometry 

after propidium iodide staining. b) Immunoblot using antibodies against CHK1-p and PCNA after treatment of WT 

and Brd4Y430C mESCs with NCS at various times (hrs) after recovery. Similar result was obtained in an independent 

experiment and is shown in figure 3. c) Scatter plot of the 4SU-seq data from WT and BRD4Y430C cells, highlighting 

(white) genes involved in HR (CtIP, BRCA1, BRCA2, Rad51, Rad54) and (blue) NHEJ (Ku70, Ku80, XRCC4, 

Artemis, Lig4). Red dashed line shows best fitted line. d) UCSC browser screenshot showing reads per 10 million 

(RP10M) for 4sU-seq from WT and Y430C cells over the transcribed regions of DNA damage response genes 

Brca1, Rad51, CtIP, Xrcc5 and Ercc4 Genome co-ordinates (Mb) are from the mm9 assembly of the mouse 

genome. e) Immunoblot of protein lysates from WT and Brd4Y430C mESCs stained with antibodies detecting 53BP1, 

RAD51 and γ-tubulin.The three different columns of WT or Y430C are cell extracts from three independent experi-

ments.
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Figure S5. No accumulation of BRD4 at damage sites and replicates of 53BP1, RIF1, MAD2L2 and RAD51 foci after DSB 

induction in WT and Y430C mESCs. a) Immunofluorescence for BRD4 and γH2AX in the DAPI-stained nuclei of U2OS 
cells presensitized with 10μM BrdU for 24h and irradiated with 405nm laser shows no BRD4 accumulation at damage 
sites 10min (upper line) or 2h (lower line) after irradiation. Scale bar: 10μM. Similar results were obtained in three inde-
pendent experiments. Box-plots show number of b&c) 53BP1, d&e) RIF1, f&g) MAD2L2, h&i) RAD51 foci per cell in WT 
and Y430C cells after treatment with NCS. Horizontal lines within boxes show medians, boxes are inter-quartile ranges 
and whiskers are range. P-values were calculated with Mann-Whitney one-sided U test. * < 0.05, ** < 0.01, *** < 0.001. 
50 cells have been examined per condition. Data are additional replicates of the data in Figures 4 and 5.
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Figure S6. Increased number of 53BP1 foci after DSB induction in diploid Y430C mESCs.
Box-plots show number of 53BP1 foci per nucleus in WT and Y430C mESCs upon treatment with NCS and after recovery
periods up to 16hrs in one experiment each. Horizontal lines within boxes show medians, boxes are inter-quartile 
ranges and whiskers are range. P-values were calculated with Mann-Whitney one-sided U test. N.s: non significant, p-value>0.01
****: p-value<0.00001. 50 cells have been examined per condition.
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Figure S7. 53BP1 and Oct1 (OPT) foci do not co-localise.  a) Immunofluorescence for 53BP1 
(green in merge) and Oct1 (red in merge) in the DAPI-stained nuclei of wild-type and BRD4Y430C mESCs
before (-NCS) and 20 hours after treatment with NCS. Scale bar: 10 μm b) Immunofluorescence for 53BP1 
and Oct1 in the DAPI-stained nuclei of daughter G1 BRD4Y430C cells. Scale bar: 10μm
 Similar results were obtained in an independent experiment. 
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Supplementary Figure 8. Replicates of number of 53BP1 foci in WT and NIPBL mutant CdLS 
lymphoblastoid cell lines. a&b) Box-plots show number of 53BP1 foci per cell in WT, NIPBL+/R2298H
 and NIPBL+/I1206del LCLs. Horizontal lines within boxes show medians, boxes are inter-quartile
 ranges and whiskers are range. P-values were calculated with Mann-Whitney one-sided U test. 
* < 0.05, ** < 0.01, *** < 0.001. 50 cells have been examined per condition.
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Supplementary Figure 9

a

Figure S9. Gating strategy for cell cycle analysis Gating strategy for flow cytometry analysis of cell cycle in WT and Y430C
mESCs of profiles shown in Figure 3b (a) and Supplementary Figure 4a (b) 
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