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Supplementary Fig. 1: Characteristics of H3K9me3 ChIPseq data in mutant and WT HAP1 cells.  
 
Supplementary Fig. 2: Validation of ∆MED12 and ∆CCNC knock-outs.  
 
Supplementary Fig. 3: Gene expression analyses in WT, ∆WAPL, ∆MED12 and ∆/∆ cells.  
 
Supplementary Fig. 4: Characterization of increased compartmentalization and binding characteristics 
of architectural proteins in ∆MED12 and ∆CCNC cells.  
 
Supplementary Fig. 5: Characterization of ∆WAPL/∆MED12 cells.  
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 Supplementary Figure 1: Characteristics of H3K9me3 ChIPseq data in mutant and WT HAP1 cells. 
A) Venn diagram showing the overlap of WT H3K9me3 domains with WT B compartments from Hi-C data. 
B) Volcano plot showing the relative enrichment of H3K9me3 peaks in WT for specific transposable 
elements in A compartments. P-values are calculated using an upper or lower tailed binomial test 
depending on whether H3K9me3 peaks are enriched or depleted, respectively. C) Aggregate H3K9me3 
ChIPseq signal over H3K9me3 peaks in A compartments for WT and mutant HAP1 cells, /  is 

WAPL/ MED12 mutant.  
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Supplementary Figure 2: Validation of MED12 and CCNC knock-outs.  
A) Targeted Locus Amplification (TLA) from the targeted gene trap construct reveals the nucleotide 
resolution integration site. B) Integration site is validated by Sanger sequencing. C) Example loci showing 
all five chromatin marks for WT and MED12. D) Aggregate H3K4me1 ChIPseq signal over H3K4me1 
peaks in WT, WAPL and MED12 cells. E) Heatmaps showing the histogram for H3K9Me3 intensity for 
individual cells in WT, MED12 and CCNC. F) Immunofluorescence analysis of HP1  levels in WT, 

MED12 and CCNC cells (top). Representative images are shown from experiments that have been 
performed twice (see bottom panel). Heatmaps showing the histogram for HP1  intensity for individual cells 
in WT,  MED12 and CCNC (bottom).  
!



A

WT

re
gu

la
ris

ed
 lo

g2
-c

ou
nt

s

CTCF

5

10

15

TET1

5

10

15

WT

RAD21

TET2

DNMT1

WT

TET3

DNMT2

WT

BRG1

DNMT3

5

10

15

FDR >= 10%

THSD7A
ETV7

GPRC5A

ARHGAP6

CHFR

CADPS2

PGR

TRPM3

SLCO1A2

JPH4

DAZL

EFS

KLF8

MSLN

ZNF85 ASPA ADGRD1

COL12A1

TBX18

PCDHB3

NR3C1
WNT5ACNR1

OLFM3
GRIA2

MOCS1

SOX21

IL33 CALHM2

SLC6A3

ZNF385B CACNA1B

CHODL FTCD

MEIOB

GASK1B

KIAA1324L

ZNF354C

ZFP42

ZNF320

KCNQ5

ZNF544

ZNF878

603539

0

100

200

300

0 5
Log2 fold change

Lo
g 1

0
P

B

KEGG_AXON_GUIDANCE
MODY_HIPPOCAMPUS_NEONATAL

BIOCARTA_AGR_PATHWAY
GENTILE_UV_LOW_DOSE_DN

MCLACHLAN_DENTAL_CARIES_DN
PLASARI_TGFB1_TARGETS_10HR_DN

PID_INTEGRIN_A4B1_PATHWAY
REACTOME_OTHER_SEMAPHORIN_INTERACTIONS

VERRECCHIA_DELAYED_RESPONSE_TO_TGFB1
REACTOME_CROSSLINKING_OF_COLLAGEN_FIBRILS

LIM_MAMMARY_STEM_CELL_UP
TERAMOTO_OPN_TARGETS_CLUSTER_6

BOQUEST_STEM_CELL_UP
VERHAAK_GLIOBLASTOMA_PRONEURAL

VALK_AML_WITH_CEBPA
CHIARETTI_T_ALL_REFRACTORY_TO_THERAPY

TAKEDA_TARGETS_OF_NUP98_HOXA9_FUSION_16D_UP
NEWMAN_ERCC6_TARGETS_DN

JOHANSSON_BRAIN_CANCER_EARLY_VS_LATE_DN
GAUSSMANN_MLL_AF4_FUSION_TARGETS_E_DN

NAKAYAMA_SOFT_TISSUE_TUMORS_PCA2_DN
ZHENG_GLIOBLASTOMA_PLASTICITY_UP

EBAUER_MYOGENIC_TARGETS_OF_PAX3_FOXO1_FUSION
SHEPARD_BMYB_TARGETS

GILDEA_METASTASIS
WANG_NEOPLASTIC_TRANSFORMATION_BY_CCND1_MYC

NABA_ECM_AFFILIATED
NAKAYAMA_FRA2_TARGETS

RIGGI_EWING_SARCOMA_PROGENITOR_UP
SCHAEFFER_SOX9_TARGETS_IN_PROSTATE_DEVELOPMENT_DN

KEGG_ALLOGRAFT_REJECTION
REACTOME_DNA_METHYLATION

KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS
NIKOLSKY_BREAST_CANCER_5P15_AMPLICON

STOSSI_RESPONSE_TO_ESTRADIOL
KEGG_AUTOIMMUNE_THYROID_DISEASE

REACTOME_RESPONSE_OF_EIF2AK4_GCN2_TO_AMINO_ACID_DEFICIENCY
REACTOME_DAP12_INTERACTIONS

REACTOME_EUKARYOTIC_TRANSLATION_INITIATION
ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC

KEGG_GRAFT_VERSUS_HOST_DISEASE
KEGG_RIBOSOME

REACTOME_EUKARYOTIC_TRANSLATION_ELONGATION
NIKOLSKY_BREAST_CANCER_19Q13.1_AMPLICON

0 1 2
Normalized Enrichment Score

FDR < 1%MED12 versus WT GSEA

C

Supplementary Figure 3: Gene expression analyses in WT, WAPL, MED12 and /  cells.  
A) Expression values of CTCF, RAD21, HP1-isoforms, DNA methyltransferases, DNA demethylases and 
BRG1. Every point denotes a replicate. FDR: false discovery rate. B) Volcano plot of RNAseq comparing 
WT and MED12 cells. Significant genes are highlighted in red and are identified using a two-sided Wald 
test implemented in DESeq2. C) Gene Set Enrichment Analysis (GSEA) of differentially expressed genes 
between WT and MED12 cells. 
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Supplementary Figure 4: Characterization of increased compartmentalization and binding 
characteristics of architectural proteins in MED12 and CCNC cells.  
A) ICE normalized Hi-C contact matrices at 100kb resolution for WT and CCNC cells are shown for the p 
arm of chromosome 8. Above the matrices the compartment score is plotted. Contact matrices are 
visualized using GENOVA. B) Scatterplot shows the compartment strength for every chromosome in the 

MED12 and CCNC cell lines compared to the WT data. Dotted line shows y=x, indicating no difference. 
C) Aggregate Peak Analysis (APA) of loops identified in WT cells in WT and MED12 cells. D) Western 
blot analysis of CTCF in wild-type and MED12. Representative images are shown from experiments that 
have been performed twice. E) CTCF and cohesin WT ChIP-seq peaks in this paper compared to published 
datasets of Li et al. (2020). F) Barplot showing percentage of loop anchors containing MED12 ChIPseq 
peaks in loops detected in WT but not MED12 (‘lost’), detected in MED12 but not WT (‘gained’) or 
detected in both (‘stable’). Box and whiskers show the expected level based on circular permutation 
(n=1000). Boxes indicate the interquartile range (IQR) of the data (25%-75%) and box center line indicates 
the median. Whiskers extend to the minimum or maximum value that lies no further than 1.5 times the IQR 
from the bottom or top of the box, respectively. 
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Supplementary Figure 5: Characterization of WAPL/ MED12 cells. A) Western blot confirming ! "
depletion of both MED12 and WAPL. HSP90 and Tubulin represent loading controls for MED12 and #"
WAPL panels directly above. Representative images are shown from experiments that have been $"
performed twice. B) Heatmaps showing the histogram for H3K9me3 intensity for individual cells in WT, %"

WAPL and WAPL/ MED12. C) Genomic coverage of H3K9me3 domains in WT, WAPL and  &"
WAPL/ MED12 cells. D) Number of H3K9me3 peaks in WT, WAPL and WAPL/ MED12 cells. E) ' "
Example region showing the levels of H3K4me1 and H3K9me3 in WT, WAPL, MED12, CCNC and ( "

WAPL/ MED12 cells. F) Aggregate analysis showing the H3K9me3 levels for all the WT H3K9me3 ) "
domains WT, WAPL, MED12 and WAPL/ MED12 cells.  *"
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