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Fig. S1. RNAi knock down of specific mH2A1 isoforms in MDA-MB231 cells. (A) RTqQPCR 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 ym. (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
RNAseg-defined mH2A1.1 regulated-genes. Genes are divided in three groups, as indicated. Analysis were done
three days post-transfection of specific sSiRNAs. RTqQPCR, mRNA expressions are normalized by RPLPO 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 amH2A1.1 recognizes specifically the mH2A1.1 isoform. (A) Western blot showing
specific recognition of mH2A1.1 isoforms by Ab amH2A1.1 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 amH2A1.1, Ab aFlag and Ab aE215 (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 amH2A1.1. DNA is labelled with Hoechst. Scale bar = 10 pym.

(C) Western blot on ChlIP extracts from HEK-293T cells overexpressing Flag-1.1 or Flag-1.2 showing that Ab
amH2A1.1 immunoprecipitates only mH2A1.1 isoform. Different extracts were loaded: Input fraction (Input), Non
immunoprecipitated fraction (NolP) and immunoprecipitated fraction (IP). Percentages represent fraction loaded on
western blot compared to quantity used for ChIP. (D) Western blot showing that Ab amH2A1.1 is also working in
ChIP in MDA-MB231 cells on the endogenous protein. (E) As in (A), but for Ab amH2A1 (#37264) antibody showing
that this antibody recognizes both isoforms but it less affine for Flag-1.1 than Ab amH2A1.1. (F) As in (B), but for Ab
amH2A1 (#37264) antibody showing that this antibody recognizes both isoforms but it less affine for Flag-1.1 than
Ab omH2A1.1. (G) As in (C) but for Ab amH2A1 (#37264) antibody showing that this antibody recognizes both isoforms
but it less affine for Flag-1.1 than Ab amH2A1.1.(H) mH2A1.1 binding at indicated genomic regions. Localisation of primers
used for ChIPgPCR 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 ?7mH2A1.1; Bottom: Ab ?mH2A1) analysed by ChIP-gPCR 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).
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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 mMH2A1.1-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. S4. mH2A1.1 favours Pol Il pausing release. (A) Boxplot comparing the pausing index of 5 categories of
mH2A1.1-bound genes divided according to the width of mMH2A1.1 peaks. Wilcoxon tests were used to compare
conditions. ****: p-value < 2.2x10-16, ns: not significant. (B) Same as in (A) but for Pol II-bound genes. (C) Overlap
of mH2A1.1-regulated genes with paused genes. Enrichment of mH2A1.1-target genes with paused genes are
measured using fisher exact tests. p-values (p) and the Odd ratios are shown. Of note, only mH2A1.1-target genes
characterized by a Pl were used to generate this Venn diagram. (D) Biological replicates of ChIPqPCR of Pol Il in
control and mH2A1.1 KD conditions. The first biological replicate is shown Fig 4E. (E) ChIPgPCR of Pol Il in control
and mH2A1.1 KD conditions on mH2A1.1-activated genes that lose interactions with adjacent genomic regions
(see Fig. S6C). The first biological replicate in shown Fig. 6H.
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Fig. S5. The mH2A1.1 isoform binds enhancers of mH2A1.1-repressed genes. (A) “Putative” enhancers
centered spearman correlation heatmap of ChiP-seq data. Correlations shown as in Fig 1D. Enhancers are based
on H3K27ac signal outside promoter regions using the ROSE package (Blinka et al., 2017). (B) Boxplot showing
the intensity of PCHIC interactions between genes, mH2A1.1-repressed genes (n=181) and mH2A1.1-activated
genes (n=282) in control and mH2A1.1 KD conditions with their respective enhancers. Enhancers of mH2A1.1
-regulated genes were determined using PCHIC data and enhancer annotations (Materials and Methods). Paired
wilcoxon tests were used to compare control and mH2A1.1 KD conditions whereas unpaired wilcoxon tests were
used to compare gene categories. ns: not significant, ****: p-value < 2.2x10-16. (C) Heatmap profiles showing
ChlP-seq data relative enrichment around the TSS (+/- 10 kb) of mH2A1.1-regulated genes (right) and their
associated enhancers (+/- 1kb) (left). Enhancers of mH2A1.1-regulated genes were determined using PCHIC data
and enhancer annotations (Materials and Methods). More than one enhancer can interact with mH2A1.1-regulated
genes, but for sake of simplicity, only one enhancer per gene was randomly conserved to generate the presented
heatmaps. Top: mH2A1.1-repressed genes (1 to 95). Bottom: mH2A1.1-activated genes (1 to 112). Genes are
ranked according to their expression level differences between control and mH2A1.1 KD conditions. Some
mH2A1.1-target genes are not present in the shown heatmaps because they did not have any PCHIC significant
interactions with an enhancer or are not present in the PCHIC database. Colour intensity reflects level of ChIP-seq
enrichment. TSS-centered heatmap profiles are oriented. (D) Boxplots comparing the relative enrichment of
ChIP-seq data between the enhancers of mH2A1.1-repressed genes and the enhancers of mH2A1.1-activated
aenes. Wilcoxon tests were used to compare conditions. ns: not sianificant. ****: p-value < 2.2x10-16.

(e
O
)

(]

£

(-
O
£

>

O

©
-+

(e

(]

&
9

Q.

Q

>
(Vp)

[ ]

Q

O

C
Q0

O
(Vp)
ko)
O
G

(@]
©

C

(-

>

(©)
S



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

A ALG3- chr3: 183265477-185248649 . PDHX- chr11: 33914980-35914814
138 RG S NEL AG
-] | e
£ EWT { . s o]
HmH2A1.1 KD ,Wuwﬁ \‘\,M
H3K27aC s o O i H3K27ac L. L Lol -
MH2A1.1 i La - kil T " mH2A1.1
BRD4 b L, L ol al st il BRD4 L July SR
B FRAS1- chr4: 77065511-79062107 \l/ \l/ 'ARRDC3- chr5: 90383475-92383575
1ol [25 RG NN AG
i: BWT 7 B
B mH2A1.1 KD f- =
H3K2T a0 e = o HaK2Tae £ e -
mH2A1.1 A bl - "~ MH2A1T.1 et FRRTY
BRD4 e BRD4 .. el
C mWT -
B mH2A1.1 KD
i. I
. FAM3C -
H3K27ac _ e H3K27ac = L
mH2A1.1 . mH2A1.1 e e R
BRD4 BRD4 o
¥ :
I: I
HMGA2 i M
: s :
: [\] m . o 2dd Avdhiad, -
BRD4 g BRD4 " . 3
MDM2- chr12: 67607414-69802570 o
Q Q
= v ©
E % 2

bt ke I e MDM?2 — . el o
H3K27ac cal R H3K27ac i L
mH2A1.1 A o - mH2A1.1 PO

BRD4 b i N il BRD4 L ) A il
‘- : MED13 fe e :
H3K27ac RO H3K27ac — I ST
mH2A1.1 . A, mH2A1.1 " el
BRD4 " el - T BRD4 L Lol
D RBL1- chr20: 36098120-38092242
BEWT .
B mH2A1.1 KD i
£ -

: : , ~ | RBL1 N
H3K27ac . L L | H3K27ac .+ Lo i o 0 @
mH2A1.1 — L n 8 mH2A1.1 o L A ©

BRD4 Lol il L " Ll i BRD4 Lol il Il Ll g
SR —— 3 [ —— 2
I j L‘J i I )
il , LWW E2F3 : . k ‘
H3K27ac " Ll . H3K27ac | N
mH2A1.1 . A doadl i mH2A1.1 . . adodl " "
BRD4 el T BRD4 L T

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
n°1 and 2 are shown, on the left and on the right, respectively. (D) as in (C) but for two mH2A1.1-activated genes
used in Fig 4E. The gene GTF2H3 was not sequenced in our PCHIiC data.
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Fig. S7. mH2A1.1 and mH2A1.2 have opposite roles on cell migration in MDA-MB231 cells.

(A) Representative DIC microscopy images of WT, mH2A1.1 KD (two different siRNA) and mH2A1.2 KD
MDA-MB231 cells. Scale bar = 100 ym. (B) Immunofluorescence of Actin (up), Tubulin-a (middle) and Vimentin
(down) in WT, mH2A1.1 KD and mH2A1.2 KD MDA-MB231 cells. Nuclei are stained with Hoechst. Scale bar = 20
um. (C) Boyden chamber assay representative images of WT, mH2A1.1 KD and mH2A1.2 KD MDA-MB231 cells.
Only migrated cells are labelled in purple. Scale bar = 200 uym. (D) Quantification of Boyden chamber assay
presented in (C). Error bar represents s.d from n=3 independent experiments. Wilcoxon tests were used to compare
conditions. *: p-value (p) < 0.05, **: p < 0.01. (E) Fisher test heatmap showing enrichment of indicated genes
(implicated either in cell cycle or in DNA repair). Genes are divided into 5 equal size categories as a function of their
pausing index. Stars indicate the significance of the fisher exact tests; color map and values present in each square
highlight the log2 odd ratio (LOR) of the fisher exact test. N indicates the number of genes used for the analysis.
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Table S1. mH2A1.1 activated genes

Click here to download Table S1

Table S2. mH2A1.1 repressed genes

Click here to download Table S2

Table S3. mH2A1.1 activated paused genes

Click here to download Table S3
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Table S5. List of NGS data
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Table S6. Gene ontology of AG

Click here to download Table S6

Table S7. Gene ontology of RG

Click here to download Table S7
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Table S8. siRNA sequences and plasmids

Peptide used to
design Ab- 197CQWQADIASIDSDAVVHPTGTDFYIGGE\é25
amH2A1.1

siRNA
mH2A1.1#1_F
siRNA
mH2A1.1#1_R
siRNA
mH2A1.1#2 F CGACAAACACUGACUUCUA (Dardenne et

siRNA al, 2011)
mH2A1.1#2 R UAGAAGUCAGUGUUUGUCG

GUUGUACAGGCUGACAUUG

CAAUGUCAGCCUGUACAAC

SiRNA
mH2A1.2 F GGCUUUGAGGUGGAGGCCAUAAUCA (DellOrso et
SIRNA UGAUUAUGGCCUCCACCUCAAAGCC 2, 2019)

mH2A1.2 R
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Table S9. qPCR primers

mH2A1.1_F GGCTTCACAGTCCTCTCCAC
mH2A1.1_R GGTGAACGACAGCATCACTG
mH2A1.2_F GGCTTCACAGTCCTCTCCAC
mH2A1.2_R GGATTGATTATGGCCTCCAC
RPLPO_F TGGCAGCATCTACAACCCTGAA
RPLPO_R CACTGGCAACATTGCGGACA
MZT1_F GACAGGATTTCAGCCACCAC
MZT1_R TTAGCTGCCCAACAAACTGT
CXCL8_F ACTTTCAGAGACAGCAGAGCA
CXCL8_R CTTCACACAGAGCTGCAGAA
MAPK6_F CTCTTCCTCGCCCTCTCTC
MAPK6_R CAGTGTCGGCTCAGGTCTC
MT1E_F TGTGCCAAGTGTGCCCAG
MT1E_R AATCCAGGTTGTGCAGGTTG
HKDC1_F AGCATGTCTGTACCATCGTCT
HKDC1_R TGAGGGTGTATCTTGTAGAGGG
COLA1A_F TGGTTTCGACTTCAGCTTCC
COLA1A_R ATGTTCTCGATCTGCTGGCT
JUND_F GACGAGCTCACAGTTCCTCT
JUND_R TCAGGTTCGCGTAGACAGG
TARS_F TTGATCATCGGCCAAGGTCC
TARS_R GGTGAGTCCTGTGAGTGCTC
RPL10A_F CTTAAGTCCACTCCCCGCC
RPL10A_R GCCCTCGATGTCCATGTG
Peak1_F GGTGGCTGTAACTCTCTCGT
Peak1_R CCAGGCCCCAGATGATAGAG
Peak2_F AGGCTGGACTTATGGGTTCC
Peak2_R ACTTTACCCCTCTGTGCCT
Peak3_F AGCTTCCCAGACTCCCTTTC
Peak3_R CGTCGCCTAACAATTCCGAG
Peak4_F AGGTATTTCGTCTGTCCCCG

Peak4_R CACGGTAAATGCCCCAGAAG
Peak5_F AAATAATTTCGGCCGGGTCG
Peak5 R TCGAATTCCTGGGCTCAAGT
Neg.pos_F TCAGTTAATCCTCCCACCCC
Neg.pos_R TGACAAACACACAGAACAGACA
Hetero F GCAGCTGTTTGTGTTTGGTG
Hetero_R AGGGAACAGATGAAGGGGTG
RBL1 TSS_F TGGGCGCCAAACATAATCTG
RBL1 TSS_R CACCAATCCTTCCCCTCTGT

RBL1 gene body_F

GACGCAGAAGAGGAAATTGGA

RBL1 gene body_R

GCTGTTGAAGGTTATACTCCACA

GTF2H3 TSS_F

AAATAATTTCGGCCGGGTCG

GTF2H3 TSS_R

TCGAATTCCTGGGCTCAAGT

GTF2H3 gene body_F

TCAGTTAATCCTCCCACCCC

GTF2H3 gene body_R

TGACAAACACACAGAACAGACA

E2F3 TSS_F

GGGAGGAGAGAAGGAGGAGA

E2F3 TSS_R

GTGCCCTTTTGTCCATGGAG

E2F3 gene body_F

ACGTCTCTTGGTCTGCTCAC

E2F3 gene body_R

TCTTCTTAATGAGGTGGATGCC

ARRDC3 TSS_F

GCCGGCGTTTCTAGATTCAG

ARRDC3 TSS_R

TGCTGGGAAAGGTGAAGAGT

FAM3C TSS_F

TGACCCACCCATCCTAGAGA

FAM3C TSS_R

CTGTTCTTCTTGGGTGGTGC

HMGA2 TSS_F

ACTTGAATCTTGGGGCAGGA

HMGA2 TSS_R

AGTCGGAAAGCAAAGGAGGA

MDM2 TSS_F

ACCAGCATCTTCGTTCTCCA

MDM2 TSS_R

CCGTGTCGCTGTTACCAAAA

CAPZA2 TSS_F

ATGGAGAGGGTCGTGATGTG

CAPZA2 TSS_R

ATATGGGCTCAGTCTGCGAT

MED13_F

GCCACTAACATAGCGCCATC

MED13_R

CGGCCTCGCGAAATAAATGA

(-
9O
-+

©

&

-
O

Journal of Cell Science * Supplementa



	Table des matieres fig sup.pdf
	Fig.S1 - copie
	Fig.S2 - copie
	Fig S2 legend - copie
	Fig.S3 - copie
	Fig S3 legend - copie
	Fig.S4 - copie
	Fig.S5 - copie
	Fig.S6 - copie
	Fig.S7 - copie
	Table S4 - List of antibodies
	Table S5 - List of NGS data
	Table S8 - siRNA sequences and plasmids
	Table S9 - qPCR primers
	Blank Page
	Blank Page



