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Fig. S1. RNAi knock down of specific mH2A1 isoforms in MDA-MB231 cells. (A) RTqPCR on MDA-MB231 
and MCF7 cells showing expression levels of mH2A1 isoforms. Error bars represent s.d from independent 
biological experiments. (B) Western blot on whole cell extracts of MDA-MB231 and MCF7 cells showing protein 
levels of mH2A1 isoforms. GAPDH is used as a loading control. (C) RTqPCR quantifying KD of mH2A1 isoforms. 
(D) Western blot showing specific depletion of mH2A1 isoforms protein. H3 is used as a loading control.
(E) Immunofluorescences showing specific partial depletion of mH2A1 isoforms. DNA is labelled with Hoechst.
Scale bar = 20 μm. (F) As in (C) but with a second siRNA against mH2A1.1 (siRNA #2). (G) As in (D) but with a
second siRNA against mH2A1.1 (siRNA #2). H3 is used as a loading control. (H) RTqPCR analysis of a subset of
RNAseq-defined mH2A1.1 regulated-genes. Genes are divided in three groups, as indicated. Analysis were done
three days post-transfection of specific siRNAs. RTqPCR, mRNA expressions are normalized by RPLP0 mRNA.
Error bars represent s.d from independent biological experiments (n>=2). Student-tests were used to compare
conditions. *: p-value < 0.05, ***: p-value < 0.001, ns, not significant. (D, G) Band quantifications are shown,
normalized to protein loading control.
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Fig. S2. The antibody Ab αmH2A1.1 recognizes specifically the mH2A1.1 isoform. (A) Western blot showing 
specific recognition of mH2A1.1 isoforms by Ab αmH2A1.1 antibody. HEK-293T cells were transfected with plasmids 
coding for Flag-mH2A1.1 (Flag-1.1) or Flag-mH2A1.2 (Flag-1.2) fusion overexpressed-proteins. Western blot was 
then done with Ab αmH2A1.1, Ab αFlag and Ab αE215 (that preferentially recognizes mH2A1.2) antibodies on 
whole cell extracts. GAPDH is used as a loading control. (B) Immunofluorescence in HEK-293T cells showing 
specific recognition of mH2A1.1 isoform by Ab αmH2A1.1. DNA is labelled with Hoechst. Scale bar = 10 μm. 
(C) Western blot on ChIP extracts from HEK-293T cells overexpressing Flag-1.1 or Flag-1.2 showing that Ab
αmH2A1.1 immunoprecipitates only mH2A1.1 isoform. Different extracts were loaded: Input fraction (Input), Non
immunoprecipitated fraction (NoIP) and immunoprecipitated fraction (IP). Percentages represent fraction loaded on
western blot compared to quantity used for ChIP. (D) Western blot showing that Ab αmH2A1.1 is also working in
ChIP in MDA-MB231 cells on the endogenous protein. (E) As in (A), but for Ab αmH2A1 (#37264) antibody showing
that this antibody recognizes both isoforms but it less affine for Flag-1.1 than Ab αmH2A1.1. (F) As in (B), but for Ab
αmH2A1 (#37264) antibody showing that this antibody recognizes both isoforms but it less affine for Flag-1.1 than
Ab αmH2A1.1. (G) As in (C) but for Ab αmH2A1 (#37264) antibody showing that this antibody recognizes both isoforms
but it less affine for Flag-1.1 than Ab αmH2A1.1. (H) mH2A1.1 binding at indicated genomic regions. Localisation of primers
used for ChIPqPCR are shown in red. Neg.pos refers to a sequence to which mH2A1.1 is not bound. (I) Occupancy of mH2A1
isoforms at the regions presented in (H) (Top: Ab ?mH2A1.1; Bottom: Ab ?mH2A1) analysed by ChIP-qPCR in control cells
(WT) and cells partially deficient for mH2A1.1 using two different siRNA (mH2A1.1 KD #1 and mH2A1.1 KD #2). Error bars
represent s.d from independent biological experiments (n>=2). 

J. Cell Sci.: doi:10.1242/jcs.259456: Supplementary information

Jo
ur

na
l o

f C
el

l S
ci

en
ce

 •
 S

up
pl

em
en

ta
ry

 in
fo

rm
at

io
n



p<2.2x10
-16

Odd ratio: 0.54

A

p<2.2x10
-16

Odd ratio: 1.37

mH2A1.1

H3K27me3

H3K9me3

2225
1286

3431
305

13436

4223

1441

88% with PARP1
p<2.2x10

-16

Odd ratio: 8.95

B High level of H3K27me3

H3K27me3
H3K9me3

NBPF3 ALPL RAP1GAP USP48
chr1:21,435,508-21,735,935

299kb

mH2A1.1

RNA-seq WT[0-100]

[0-50]

[0-10]
[0-10]

High level of H3K9me3

H3K27me3
H3K9me3

mH2A1.1

RNA-seq WT[0-100]

[0-50]

[0-10]
[0-10]

NR_110188 GRM8
chr7:125,130,758-126,445,005

1,308kb

C D E

Le
ve

l o
f h

is
to

ne
 m

ar
ks

4

2

0

-2

-4

H3K27me3
H3K9me3

Level of H3K27me3

**** **** **** ****

**** **** **** ****

Gene region
Intergenic region

100

60

20

H3K27me3 - H3K9me3 signal

H3K27me3 - H3K9me3 signal
LOR

2

-2

0

F

RG 
mH2A1.1-repressed 

genes

mH2A1.1 RING1B PCGF2 H2AK119ub

RG
AG

1

412

945

****

****

****

****

****

****

****

****

-10kb +10kbTSS -10kb +10kbTSS -10kb +10kbTSS -10kb +10kbTSS

AG 
mH2A1.1-activated 

genes

En
ric

hm
en

t [
%

]

mH2A1.1

PARP1

-10kb +10kbTSS

-5
0

5
10

1
5

20

0.
0

0.
5

1.
0

1.
5

2
.0

2.
5

0.
0

0.
5

1.
0

1.
5

2
.0

2.
5

3.
0

-1
.0

-0
.5

0.
0

0.
5

1
.0

1.
5

2.
0

-10kb +10kbTSS -10kb +10kbTSS -10kb +10kbTSS

J. Cell Sci.: doi:10.1242/jcs.259456: Supplementary information

Jo
ur

na
l o

f C
el

l S
ci

en
ce

 •
 S

up
pl

em
en

ta
ry

 in
fo

rm
at

io
n



Fig. S3. mH2A1.1 binds facultative heterochromatin domains and actively transcribed target genes. 

(A) Overlap of heterochromatin histone marks (H3K27me3 and H3K9me3) with mH2A1.1 peaks. Enrichment of
mH2A1.1 with PARP1 peaks was done on heterochromatin domains. Genome-wide enrichments of mH2A1.1 peaks
with heterochromatin histone marks are measured with fisher exact tests p-values (p) and the Odd ratios are shown.
(B) Genome browser view illustrating occupancy of mH2A1.1 with heterochromatin histone marks (H3K27me3 and
H3K9me3). Top: region with high level of H3K27me3. Bottom: region with high level of H3K9me3. Unstranded
RNA-seq signal is also shown. The black arrows show the direction of transcription. (C) Boxplots showing
H3K27me3 and H3K9me3 enrichment levels on H3K27me3-H3K9me3 common peaks. Common peaks were
divided into 5 equal size categories according to the level of H3K27me3, as indicated. Wilcoxon tests were used to
compare conditions. ****: p-value < 2.2x10-16. (D) Histogram showing proportions of heterochromatin
(H3K27me3-H3K9me3 common peaks) on genomic regions (green) or intergenomic regions (black).
Heterochromatin peaks were divided into 5 equal size categories according to difference between H3K27me3 and
H3K9me3 signal, as mentioned. (F) Fisher test heatmap showing enrichment of indicated ChIP-seq peaks
(overlapping with common heterochromatin peaks) with heterochromatin peaks divided in 5 equal size categories
as a function of differences between H3K27me3 and H3K9me3 signals. Stars indicate the significatively of the
fisher exact tests; color map and values present in each scare highlight the log2 odd ratio (LOR) of the fisher exact
test. (F) Top panel: Heatmap profiles showing relative enrichment of indicated proteins and histone modifications
around the TSS (+/- 10 kb) of mH2A1.1-regulated genes (see Fig. 1A). On the top, mH2A1.1-repressed genes (1
to 412, n=412), on the bottom, mH2A1.1-activated genes (412 to 945, n=533). Color intensity reflects level of ChIP
-seq enrichment. Heatmaps are oriented. Bottom panel: Metagene profiles of average (+/- standard error) of
indicated ChIP-seq data around the TSS (+/- 10 kb) of mH2A1.1-regulated genes. Average profiles around the TSS
of mH2A1.1-repressed genes are shown in green whereas average profiles around the TSS of mH2A1.1-activated
genes are shown in red. Results of statistical difference analysis between these two groups are shown, either on
the TSS (+/- 50 bp) or on the gene body (+50 bp – TES). Wilcoxon tests were used to compare conditions.
****: p-value < 2.2x10-16.
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Fig. S6. Examples of local genomic interactions of mH2A1.1-target genes. (A) Snapshots of PCHiC data set 
(replicates n°2) on one mH2A1.1-repressed gene (left) and one mH2A1.1-activated gene (right) in control and 
mH2A1.1 KD conditions, as indicated. Same legend as in Fig 6C. (B) Same as in (A) but for one mH2A1.1
-repressed gene on the left and a mH2A1.1-activated gene on the right. Replicates n° 2 are shown. (C) Snapshots
of PCHiC data set of 4 mH2A1.1-activated genes as indicated, in control and mH2A1.1 KD conditions. Replicates
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Table S2 .  mH2A1.1 repressed genes   

Table S3.  mH2A1.1 activated paused genes 

Table S1.  mH2A1.1 activated genes 

Click here to download Table S1

Click here to download Table S2

Click here to download Table S3
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Click here to download Table S6

Table S6. Gene ontology of AG 

Table S7.  Gene ontology of RG 

Click here to download Table S7
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P eptide, P lasmid 
and siRNA

targeting sequence (5 '-3 ') Notes

P eptide used to 
design A b-
αmH2A 1.1

197
C QW QA D IA S ID S D A V V HP TGTD FYIGGE V

225

siRNA  
mH2A1.1#1_F

GUUGUA C A GGC UGA C A UUG

siRNA  
mH2A 1.1#1_R

C A A UGUC A GC C UGUA C A A C

siRNA  
mH2A 1.1#2_F

C GA C A A A C A C UGA C UUC UA

siRNA  
mH2A 1.1#2_R

UA GA A GUC A GUGUUUGUC G

siRNA  
mH2A 1.2_F

GGC UUUGA GGUGGA GGC C A UA A UC A

 siRNA  
mH2A 1.2_R

UGA UUA UGGC C UC C A C C UC A A A GC C

(Dardenne et 
al, 2011)

(Dell'Orso et 
al, 2016)

Table S8. siRNA sequences and plasmids
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qP CR P rim ers sequence (5'-3') qP CR P rim ers sequence (5'-3')

m H2A 1.1_F GGCTTCA CA GTCCTCTCCA C P eak4_R CA CGGTA A A TGCCCCA GA A G

m H2A 1.1_R GGTGA A CGA CA GCA TCA CTG P eak5_F A A A TA A TTTCGGCCGGGTCG

m H2A 1.2_F GGCTTCA CA GTCCTCTCCA C P eak5_R TCGA A TTCCTGGGCTCA A GT

m H2A 1.2_R GGA TTGA TTA TGGCCTCCA C Neg.pos_F TCA GTTA A TCCTCCCA CCCC

RP LP 0_F TGGCA GCA TCTA CA A CCCTGA A Neg.pos_R TGA CA A A CA CA CA GA A CA GA CA

RP LP 0_R CA CTGGCA A CA TTGCGGA CA Hetero_F GCA GCTGTTTGTGTTTGGTG

M ZT1_F GA CA GGA TTTCA GCCA CCA C Hetero_R A GGGA A CA GA TGA A GGGGTG

M ZT1_R TTA GCTGCCCA A CA A A CTGT RB L1 TS S _F TGGGCGCCA A A CA TA A TCTG

CXCL8_F A CTTTCA GA GA CA GCA GA GCA  RB L1 TS S _R CA CCA A TCCTTCCCCTCTGT

CXCL8_R CTTCA CA CA GA GCTGCA GA A  RB L1 gene body_F GA CGCA GA A GA GGA A A TTGGA

M A P K 6_F CTCTTCCTCGCCCTCTCTC RB L1 gene body_R GCTGTTGA A GGTTA TA CTCCA CA

M A P K 6_R CA GTGTCGGCTCA GGTCTC GTF2H3 TS S _F A A A TA A TTTCGGCCGGGTCG

M T1E _F TGTGCCA A GTGTGCCCA G GTF2H3 TS S _R TCGA A TTCCTGGGCTCA A GT

M T1E _R A A TCCA GGTTGTGCA GGTTG GTF2H3 gene body_F TCA GTTA A TCCTCCCA CCCC

HK DC1_F A GCA TGTCTGTA CCA TCGTCT GTF2H3 gene body_R TGA CA A A CA CA CA GA A CA GA CA

HK DC1_R TGA GGGTGTA TCTTGTA GA GGG E 2F3 TS S _F GGGA GGA GA GA A GGA GGA GA

COLA 1A _F TGGTTTCGA CTTCA GCTTCC E 2F3 TS S _R GTGCCCTTTTGTCCA TGGA G

COLA 1A _R A TGTTCTCGA TCTGCTGGCT E 2F3 gene body_F A CGTCTCTTGGTCTGCTCA C

JUND_F GA CGA GCTCA CA GTTCCTCT E 2F3 gene body_R TCTTCTTA A TGA GGTGGA TGCC

JUND_R TCA GGTTCGCGTA GA CA GG A RRDC3 TS S _F GCCGGCGTTTCTA GA TTCA G

TA RS _F TTGA TCA TCGGCCA A GGTCC A RRDC3 TS S _R TGCTGGGA A A GGTGA A GA GT

TA RS _R GGTGA GTCCTGTGA GTGCTC FA M 3C TS S _F TGA CCCA CCCA TCCTA GA GA

RP L10A _F CTTA A GTCCA CTCCCCGCC FA M 3C TS S _R CTGTTCTTCTTGGGTGGTGC

RP L10A _R GCCCTCGA TGTCCA TGTG HM GA 2 TS S _F A CTTGA A TCTTGGGGCA GGA

P eak1_F GGTGGCTGTA A CTCTCTCGT HM GA 2 TS S _R A GTCGGA A A GCA A A GGA GGA

P eak1_R CCA GGCCCCA GA TGA TA GA G M DM 2 TS S _F A CCA GCA TCTTCGTTCTCCA

P eak2_F A GGCTGGA CTTA TGGGTTCC M DM 2 TS S _R CCGTGTCGCTGTTA CCA A A A

P eak2_R A CTTTA CCCCTCTGTGCCT CA P ZA 2 TS S _F A TGGA GA GGGTCGTGA TGTG

P eak3_F A GCTTCCCA GA CTCCCTTTC CA P ZA 2 TS S _R A TA TGGGCTCA GTCTGCGA T

P eak3_R CGTCGCCTA A CA A TTCCGA G M E D13_F GCCA CTA A CA TA GCGCCA TC

P eak4_F A GGTA TTTCGTCTGTCCCCG M E D13_R CGGCCTCGCGA A A TA A A TGA

Table S9. qPCR primers
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