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Supplementary figures

Figure S1. Protein level in transfected cells is similar among the plasmids used.

A-D. Average expression levels for positive cells for the proteins used in the study in C2C12 (A), L929
(B), MTF (C) and NIH-3T3 (D). Cells were transfected, fixed, counterstained with DAPI and the levels
of GFP in the nucleus was quantified using high throughput microscopy. The analysis pipeline
segmented the cell based on the nucleus properties (size and roundness) using the DAPI (DNA)
signal and then calculated the total intensity in the GFP channel and normalized it to the total intensity
in DAPI to avoid cell cycle variations. Positive cells were defined as normalized GFP intensity higher
than the 95 percentile of the untransfected sample. The graph represents the mean and 95%
confidence interval of at least two independent replicates.

E. Percentage of positive cells obtained for each protein of interest in each cell line.
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Figure S2. MOCHA-FRAP screening in mouse cell lines.

A. Average graphs for the barrier and non-barrier compartments in each cell line. For better
visualization, only the Savitzky-Golay fit from the non-bleached half (that is used to calculate the dip)
and the average bleach curve are shown for each cell line. The complete graphs with error and the
average non-bleach curve can be found in the raw data 1 in TUdatalib.

B. Violin plot with the dip of the individual compartments used for calculating the average graphs.
Black dots represent the individual dips, blue diamonds the mean of the non-barrier compartments,
magenta diamonds the mean of the barrier compartments, white dot is the median of all data, gray
box represent the 25 to 75 percentile and the gray line the standard deviation of the data.

The number of cells and biological replicates, as well as the concrete values shown in the graphs are
provided in the Table S5.
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Figure S3. MOCHA-FRAP screening in human cell lines.

A. Average graphs for the barrier and non-barrier compartments in each cell line. For better
visualization, only the Savitzky-Golay fit from the non-bleached half (that is used to calculate the dip)
and the average bleach curve are shown for each cell line. The complete graphs with error and the
average non-bleach curve can be found in the raw data 1 in TUdatalib.

B. Violin plot with the dip of the individual compartments used for calculating the average graphs.
Black dots represent the individual dips, blue diamonds the mean of the non-barrier compartments,
magenta diamonds the mean of the barrier compartments, white dot is the median of all data, gray
box represent the interquartile distance (25 to 75 percentile) and the gray line the standard deviation
of the data.

The number of cells and biological replicates, as well as the concrete values shown in the graphs are
provided in Table S6.
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Figure S4. Mbd1ACxxC ability to form barrier compartments is decreased in human cells.

A. Overview of the main domains of the Mbd1 protein. The MBD domain is responsible for the binding
to 5mC. CxxC1 and CxxC2 are not fully functional, so only CxxC3 is responsible for binding to
unmethylated CpG. CxxC3 is not present in the short isoform Mbd1ACxxC.

B-C. Barrier compartment formation analyzed by MOCHA-FRAP of Mbd1ACxxC in the mouse (B) and
human (C) cell lines used for the screening. The Mbd1 results from figures 1K and 2| were added for
comparison. Blue represents non-barrier compartments and orange barrier compartments. When both
are present, left hand side numbers represent the average dip from the individual non-barrier
compartments and right hand side numbers the average dip from the individual barrier compartments.
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D. Violin plot representing the individual points used to calculate the percentage and the mean values
shown in B and C. A double sided t-test compared the Mbd1 versus Mbd1ACxxC dip. n.s.: non
significant (p-value > 0.05); **: p-value < 0.001
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Figure S5. HP1beta and HP1alpha interactome in mouse and human cells based on the STRING
database. Relevant changes have been marked in red. Colored nodes represent the query proteins
and proteins closely associated with them, whereas white nodes indicate secondary interactors or
proteins automatically added by STRING.

A-B. Interactome of HP1beta in mouse (A) and human (B) cells.

C-D. Interactome of HP1alpha in mouse (C) and human (D) cells.
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Figure S6. Correlation of the screenings in mouse and human cells to the characteristics of
heterochromatin.

A. Heat map correlation of the dip for the protein of interest in heterochromatin compartments with the
area of the compartments.

B. Heat map correlation of the dip for the protein of interest in heterochromatin compartments with the
enrichment of the protein in the compartments.

The values of the mean area and enrichment, as well as the values of the correlation of these
parameters with the dip, are provided in Table S7.
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Supplementary tables

Supplementary Table S1:

made available under a CC-BY-NC 4.0 International license.

Cell line characteristics and transfection.

Name Species Type Genotype AMAXA Reference

program

C2C12 Mus musculus myoblast wild type B-032 (Yaffe and Saxel, 1977)
J1NSC Mus musculus neural stem cell wild type A-033 (Romero et al., 2025)

L929 Mus musculus connective tissue fibroblast wild type T-020 (Sanford et al., 1948)
MEF D5 Mus musculus embryonic fibroblast Suv39h1” A-023 (Peters et al., 2001)
Suv39h2”

MEF-P Mus musculus embryonic fibroblast P537 A-023 (Lande-Diner et al., 2007)
MEF-PM Mus musculus embryonic fibroblast P53 Dnmt1” A-023 (Lande-Diner et al., 2007)
MEF W8 Mus musculus embryonic fibroblast wild type A-023 (Peters et al., 2001)

MTF Mus musculus tail fibroblast wild type A-023 (Guy et al., 2001)
NIH-3T3 Mus musculus embryonic fibroblast wild type A-023 (Jainchill et al., 1969)

hTERT Homo sapiens hTERT immortalized retinal wild type X-001 (Bodnar et al., 1998)

RPE-1 pigment epithelial cell

hNDF Homo sapiens Neonatal dermal fibroblasts wild type U-023 (Leonova et al., 2018)

Supplementary Table S2: Plasmid characteristics.
Name pc Fluorophore Gene species Promoter | Addgene Reference
number*
pEGFP-N1 0713 GFP Aequorea CMV Clontech
victoria
pMaSat-GFP 1803 GFP Synthetic CMV (Lindhout et al.,
2007)
pMaSat-mRFP 2063 mRFP Synthetic CMV 201695 (Herce et al.,
2017)
pGFP-H1.0 5157 GFP Homo sapiens CMV (Th’'ng et al.,
2005)
pGFP-H1.4 2378 GFP Homo sapiens CMV (Th'ng et al.,
2005)
pGFP-HP1alpha 1174 GFP Homo sapiens CMV 17652 (Cheutin et al.,
2003)
pdsRed-HP1alpha 1224 dsRed Homo sapiens CMV (Hayakawa et
al., 2003)
pGFP-HP1beta 1175 GFP Homo sapiens CMV 17651 (Cheutin et al.,
2003)
pGFP-HP1gamma 1176 GFP Homo sapiens CMV 17650 (Cheutin et al.,
2003)
pMbd1-GFP 1191 GFP Mus musculus CMV (Hendrich and
Bird, 1998)
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pGmMbd1.3 2899 GFP Mus musculus CMV 246850 (Zhang et al.,
2017)
peMBD2G 2399 GFP Mus musculus CMV 211572 (Becker et al.,
2013)
pMbd4-GFP 1194 GFP Mus musculus CMV (Hendrich and
Bird, 1998)
pEG-MeCP2 1208 GFP Homo sapiens CMV (Kudo et al.,
2003)
pHThMeCP2 3972 Halotag Homo sapiens CMV 227639 (Schmidt et al.,
2024)
* pc: plasmid collection
Supplementary Table S3: Imaging systems characteristics.
Microscope/ | Lasers/lamp | Filters (ex. & em. | Objectives/ Detection Application
Company s [nm])* lenses system
Leica SP511 | 405 nm diode AOBS beam HCX PL 2 HyD Hybrid Mocha-FRAP
confocal 488 nm splitter APO 63x / Detectors
microscope/ Argon, 561 1.4-0.6 ol
Wetzlar, nm DPSS, lambda blue
Germany 633 nm HeNe &
gas HCX PL
APO 100x /
1.44 oil Corr
Cs
Operetta high | Xenon fiber 405: 360-400 & 14-bit Jenoptik high content
content optic 410-480 40x air CMOS screening
screening Light source, 488: 460-490 & (0.45 NA microscopy
microscope; | 300 W, 500-550 and 0.95
PerkinElmer | 360 — 640 nm 561: 560-580 & NA)  long
Life continuous 590-640 WD***
Sciences, UK spectrum

* ex.: excitation & em.: emission, ** dichroic specification, *** WD: working distance.

Supplementary Table S4: Primary and secondary antibody characteristics.

Reactivity Host Dilution Cat # Company/Reference
a-histone H3 K9 trimethylation rabbit 1:100 39161 Active Motif, La Hulpe,Belgium
a-5-methylcytosine mouse 1:250 Clone 32E2 (Weichmann et al., 2020)
a-mouse IgG Cy3-conjugated donkey 1:400 JIM-711-16 The Jackson Laboratory, Bar
5-152 Harbor, ME, USA
anti rabbit IgG Cy3-conjugated goat 1:250 R37117 Thermo Fishiﬂrfctijesn;i\fic, Waltham,
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Supplementary Table S5. Dip values (in arbitrary units) from Figure 1 and S2, provided as
mean = 95% confidence interval.

POI cell line replicates condition dip (individual) dip (average) n (%)
GFP C2C12 3 no barrier 0.16 £ 0.02 0.11+£0.07 19 (100)
GFP L929 4 no barrier 0.14 £ 0.01 0.06 + 0.06 36 (100)
GFP MTF 2 no barrier 0.15+0.02 0.10+£ 0.1 9 (100)
GFP NIH3T3 1 no barrier 0.09 + 0.05 0.22+0.44 8 (100)
GFP J1NSC 1 no barrier 0.17 £ 0.04 0.01+£0.13 9 (100)
MaSat C2C12 5 no barrier 0.12 £0.02 0.00 + 0.06 27 (100)
MaSat L929 4 no barrier 0.10 £0.02 0.05+0.14 38 (100)
MaSat MTF 4 no barrier 0.10 £ 0.03 0.06 £0.12 32 (100)
MaSat NIH3T3 2 no barrier 0.13 £ 0.04 0.00 +£0.10 18 (100)
MaSat J1NSC 3 no barrier 0.13+£0.03 0.01+0.17 21 (100)
H1.0 C2C12 3 barrier 0.45+0.20 0.34+£0.17 5(13.9)
H1.0 C2C12 no barrier 0.12+£0.03 0.06 + 0.03 31(86.1)
H1.0 L929 3 barrier 0.46 £0.12 0.39£0.17 6 (11.8)
H1.0 L929 no barrier 0.09 £ 0.02 0.01+£0.03 45 (88.2)
H1.0 MTF 3 barrier 0.46 +£0.32 0.47 £0.22 3(10.7)
H1.0 MTF no barrier 0.11+0.03 0.05 +0.03 25 (89.3)
H1.0 NIH3T3 3 barrier 0.46 + 0.08 0.41+0.03 6 (17.1)
H1.0 NIH3T3 no barrier 0.07 £0.02 0.01 £0.04 29 (82.9)
H1.0 J1NSC 3 barrier 0.51 £ 0.06 0.39 £ 0.09 7 (20.6)
H1.0 J1NSC no barrier 0.11+0.03 0.04 +£0.08 27 (79.4)
H1.4 C2C12 3 barrier 0.43+0.12 0.31£0.08 5(16.7)
H1.4 c2C12 no barrier 0.12+£0.03 0.05+0.04 25 (83.3)
H1.4 L929 3 barrier 0.45+0.15 0.28 £0.20 4(21.1)
H1.4 L929 no barrier 0.11 £ 0.03 0.03 £ 0.07 15 (78.9)
H1.4 MTF 3 barrier 0.51+0.16 0.55+0.32 3(10.7)
H1.4 MTF no barrier 0.11+0.03 0.01 £0.03 25 (89.3)
H1.4 NIH3T3 3 barrier 0.48 £ 0.08 0.33+0.16 5 (15.6)
H1.4 NIH3T3 no barrier 0.11+0.03 0.01 £ 0.06 27 (84.4)
H1.4 J1NSC 3 barrier 0.45 + 0.06 0.40 £0.12 8 (27.6)
H1.4 J1NSC no barrier 0.11 £ 0.04 0.01+£0.04 21 (72.4)
HP1 alpha C2C12 2 no barrier 0.06 £ 0.03 0.05 £ 0.07 16 (100)
HP1 alpha L929 2 no barrier 0.11 £ 0.03 0.03 £ 0.06 18 (100)
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POI cell line replicates condition dip (individual) dip (average) n (%)
HP1 alpha MTF 2 no barrier 0.10 £ 0.03 0.05 +0.07 23 (100)
HP1 alpha NIH3T3 2 no barrier 0.10 £ 0.05 0.05 + 0.06 10 (100)
HP1 alpha J1NSC 2 no barrier 0.10 £ 0.04 0.02+0.12 15 (100)
HP1 beta C2C12 2 barrier 0.53 £ 0.05 0.54 £ 0.14 13 (41.9)
HP1 beta C2C12 no barrier 0.05 £ 0.02 0.04 £ 0.06 18 (58.1)
HP1 beta L929 4 barrier 0.47 £ 0.08 0.40 £0.25 5(23.8)
HP1 beta L929 no barrier 0.05+0.03 0.03+0.10 16 (76.2)
HP1 beta MTF 2 barrier 0.46 +0.19 0.45 £ 0.50 3(17.6)
HP1 beta MTF no barrier 0.14 £ 0.03 0.08 + 0.06 14 (82.4)
HP1 beta NIH3T3 2 barrier 0.49 £ 0.07 0.35+0.22 9(39.1)
HP1 beta NIH3T3 no barrier 0.11 £ 0.04 0.05 + 0.09 14 (60.9)
HP1 beta J1NSC 2 barrier 0.45+0.11 0.53+£0.19 7 (33.3)
HP1 beta J1NSC no barrier 0.08 £ 0.03 0.06 + 0.06 14 (66.7)

HP1 gamma C2C12 2 no barrier 0.13+0.05 0.03+0.16 12 (100)
HP1 gamma L929 3 no barrier 0.12+0.03 0.03+£0.13 23 (100)
HP1 gamma MTF 2 no barrier 0.09 £ 0.04 0.02 £ 0.07 15 (100)
HP1 gamma NIH3T3 2 no barrier 0.06 + 0.03 0.03 £ 0.04 15 (100)
HP1 gamma J1NSC 2 no barrier 0.09 £0.02 0.05+0.12 8 (100)
Mbd1 C2C12 2 barrier 0.49 £ 0.04 0.46 £ 0.30 30 (52.6)
Mbd1 C2C12 no barrier 0.10 £ 0.03 0.03+0.22 27 (47.4)
Mbd1 L929 3 barrier 0.52 +£0.02 0.44 £ 0.36 22 (57.9)
Mbd1 L929 no barrier 0.12+£0.03 0.02 +£0.23 16 (42.1)
Mbd1 MTF 2 barrier 0.53 £ 0.05 0.37 £0.30 7 (30.4)
Mbd1 MTF no barrier 0.12 £0.03 0.12+0.10 16 (69.6)
Mbd1 NIH3T3 2 barrier 0.56 + 0.02 0.62+0.12 12 (40.0)
Mbd1 NIH3T3 no barrier 0.11 £ 0.04 0.04 £0.13 18 (60.0)
Mbd1 J1NSC 2 barrier 0.55 £ 0.03 0.42+£0.19 11 (52.4)
Mbd1 J1NSC no barrier 0.12+0.04 0.03+0.10 10 (47.6)
Mbd2 C2C12 2 barrier 0.44 +0.07 0.40+0.12 5(33.3)
Mbd2 C2C12 no barrier 0.07 £ 0.04 0.04 £0.09 10 (66.7)
Mbd2 L929 3 barrier 0.52 +£0.07 0.31+£0.31 9 (34.6)
Mbd2 L929 no barrier 0.08 £ 0.03 0.05+0.13 17 (65.4)
Mbd2 MTF 2 barrier 0.51+0.03 0.40 £0.10 20 (60.6)
Mbd2 MTF no barrier 0.16 £ 0.05 0.07 £ 0.08 13 (39.4)
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POI cell line replicates condition dip (individual) dip (average) n (%)
Mbd2 NIH3T3 3 barrier 0.52 £ 0.06 0.38+0.15 11 (35.5)
Mbd2 NIH3T3 no barrier 0.10 £ 0.03 0.00 + 0.06 20 (64.5)
Mbd2 J1NSC 2 barrier 0.49 £ 0.09 0.47 £0.16 6 (25.0)
Mbd2 J1NSC no barrier 0.09 £ 0.03 0.01+0.10 18 (75.0)
Mbd4 C2C12 3 no barrier 0.09 + 0.04 0.02+0.12 18 (100)
Mbd4 L929 no barrier 0.11 £ 0.06 0.05+0.09 7 (100)
Mbd4 MTF no barrier 0.06 + 0.06 0.03 £0.09 7 (100)
Mbd4 NIH3T3 no barrier 0.10 £ 0.03 0.01£0.05 28 (100)
Mbd4 J1NSC no barrier 0.10 £ 0.05 0.01+£0.08 12 (100)

MeCP2 C2C12 3 barrier 0.51+£0.02 0.37£0.17 19 (40.4)
MeCP2 C2C12 no barrier 0.10 £ 0.03 0.01+0.10 28 (59.6)
MeCP2 L929 3 barrier 0.55 +0.01 0.55 +0.07 54 (71.1)
MeCP2 L929 no barrier 0.06 £ 0.03 0.02 £ 0.04 22 (28.9)
MeCP2 MTF 3 barrier 0.53 £ 0.04 0.47 £0.12 14 (38.9)
MeCP2 MTF no barrier 0.11 £ 0.02 0.00 £ 0.03 22 (61.1)
MeCP2 NIH3T3 3 barrier 0.54 £ 0.02 0.51+0.15 23 (76.7)
MeCP2 NIH3T3 no barrier 0.10 £ 0.08 0.02+0.13 7 (23.3)
MeCP2 J1NSC 3 barrier 0.50 + 0.07 0.42+0.18 6 (24.0)
MeCP2 J1NSC no barrier 0.09 £ 0.03 0.01£0.04 19 (76.0)

n: number of heterochromatin compartments and its percentage (in parenthesis) to the total explored

Supplementary Table S6. Dip values (in arbitrary units) from Figure 2 and S3, provided as
mean + 95% confidence interval.

POI cell line replicates condition dip (individual) dip (average) n (%)
GFP hTERT-RPE1 2 no barrier 0.08 £ 0.03 0.08 + 0.06 14 (100)
GFP NDF 2 no barrier 0.06 £ 0.02 0.06 + 0.11 27 (100)
MaSat hTERT-RPE1 4 no barrier 0.11 £ 0.06 0.03 £0.09 6 (100)
MasSat NDF 2 no barrier 0.06 £ 0.03 0.06 + 0.06 10 (100)
H1.0 hTERT-RPE1 2 barrier 0.52 £ 0.09 0.42+0.16 6 (14.0)
H1.0 hTERT-RPE1 no barrier 0.08 +£0.03 0.02 £0.11 37 (86.0)
H1.0 NDF 2 barrier 0.47 £0.14 0.34+0.23 6 (26.1)
H1.0 NDF no barrier 0.06 £ 0.01 0.00 + 0.04 17 (73.9)
H1.4 hTERT-RPE1 2 barrier 0.47 £0.12 0.31£0.09 3(17.6)
H1.4 hTERT-RPE1 no barrier 0.05 £ 0.03 0.09 £ 0.05 14 (82.4)
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H1.4 NDF 2 barrier 0.48+0.13 0.37£0.17 6 (25.0)
H1.4 NDF no barrier 0.07 £ 0.01 0.01 £0.02 16 (75.0)
HP1alpha hTERT-RPE1 6 barrier 0.51+0.02 0.49+0.16 34 (39.1)
HP1alpha hTERT-RPE1 no barrier 0.07 £0.01 0.03 £ 0.04 53 (60.9)
HP1alpha NDF 4 barrier 0.46 £ 0.15 0.38£0.25 5(15.2)
HP1alpha NDF no barrier 0.05+£0.02 0.01+£0.02 28 (84.8)
HP1beta hTERT-RPE1 3 no barrier 0.09 £ 0.05 0.01 £0.07 13 (100)
HP1beta NDF 2 no barrier 0.06 + 0.05 0.08 £ 0.08 8 (100)
HP1gamma hTERT-RPE1 3 no barrier 0.09 £ 0.03 0.03 £ 0.08 15 (100)
HP1gamma NDF 2 no barrier 0.04 £ 0.02 0.00 £ 0.02 20 (100)
Mbd1 hTERT-RPE1 4 barrier 0.50 + 0.06 0.40+£0.25 11 (42.3)
Mbd1 hTERT-RPE1 no barrier 0.13+0.04 0.02 +0.11 15 (57.7)
Mbd1 NDF 2 barrier 0.50 £0.10 0.30 £0.02 8(33.3)
Mbd1 NDF no barrier 0.05 +0.03 0.02 £ 0.06 16 (66.6)
Mbd2 hTERT-RPE1 2 no barrier 0.05+0.03 0.00 £ 0.01 18 (100)
Mbd2 NDF 4 barrier 0.52 +0.21 0.30 +0.02 3(11.1)
Mbd2 NDF no barrier 0.03 £ 0.01 0.02 +0.02 24 (88.9)
Mbd4 hTERT-RPE1 2 no barrier 0.11 £ 0.04 0.04 £0.07 11 (100)
Mbd4 NDF no barrier 0.06 £ 0.02 0.00 £0.02 15 (100)
MeCP2 hTERT-RPE1 4 barrier 0.45 £ 0.06 0.38 £0.26 5(13.5)
MeCP2 hTERT-RPE1 no barrier 0.07 £0.02 0.00 £ 0.04 32 (86.5)
MeCP2 NDF 7 barrier 0.43+0.12 0.25+0.39 8 (18.6)
MeCP2 NDF no barrier 0.05 +0.02 0.01£0.02 35(11.4)

n: number of heterochromatin compartments and its percentage (in parenthesis) to the total explored

Supplementary Table S7. Enrichment and heterochromatin size values (mean * 95% ClI) for
the mouse and human screenings (Figures 1 and 2) and its correlation with the dip values
(Figure S6).

protein cell line enrichment correlation heterochromatin correlation
size
GFP Cc2C12 1.0+£0.1 -0.07 1.977 £ 0.394 0.29
GFP L929 1.5+0.3 0.02 1.881 £ 0.250 -0.22
GFP MTF 1.0+0.1 0.41 1.512 £ 0.374 0.08
GFP NIH-3T3 1.0+0.1 -0.46 1.627 + 0.446 0.46
GFP NSC 1.0+0.1 -0.47 1.912 £ 0.766 0.35
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GFP hTERT-RPE1 1.2+01 0.07 0.677 £ 0.140 0.36
GFP NDF 1.2+0.1 -0.33 2.932 +0.377 0.21
MaSat C2C12 3.9+05 0.03 1.635+0.275 0.42
MaSat L929 3204 -0.12 1.978 +0.194 0.16
MaSat MTF 3.0+0.9 -0.42 1.322 £ 0.204 0.45
MaSat NIH-3T3 27%03 -0.07 1.593 £ 0.329 0.54
MaSat NSC 2906 0.31 1.501 + 0.467 0.24
MaSat hTERT-RPE1 1.1+£0.3 0.22 1.061+£0.470 0.21
MaSat NDF 1.3+0.3 0.34 0.698 + 0.293 -0.04
H1.0 C2C12 26+03 0.07 1.725+0.283 0.69
H1.0 L929 2903 -0.09 1.813+£0.193 0.34
H1.0 MTF 26+04 0.00 1.483+0.174 0.29
H1.0 NIH-3T3 23%0.1 0.27 1.696 + 0.243 0.51
H1.0 NSC 29+03 -0.05 1.682 +0.216 -0.02
H1.0 hTERT-RPE1 3.3+03 0.23 1.290 + 0.227 -0.10
H1.0 NDF 3407 0.25 1.412+£0.171 -0.08
H1.4 C2C12 27+02 0.05 1.476 £ 0.172 0.51
H1.4 L929 3107 0.05 1.671+0.337 0.20
H1.4 MTF 26+03 0.05 1.488 + 0.280 0.54
H1.4 NIH-3T3 24+0.1 0.28 2.055 £ 0.275 0.50
H1.4 NSC 3306 0.30 1.460 + 0.262 0.51
H1.4 hTERT-RPE1 3.1+05 0.46 1.172 £ 0.293 -0.30
H1.4 NDF 41+08 0.33 1.055 +0.111 0.1
HP1alpha C2C12 29+0.2 -0.07 1.677 +0.303 -0.35
HP1alpha L929 3.0+0.8 0.17 1.544 £ 0.294 0.10
HP1alpha MTF 3704 0.10 1.256 + 0.225 0.36
HP1alpha NIH-3T3 3.9+0.8 -0.26 1.475 +0.350 0.82
HP1alpha NSC 3.7+0.5 -0.33 1.093 +0.168 -0.21
HP1alpha hTERT-RPE1 45+06 0.30 0.895 + 0.165 -0.03
HP1alpha NDF 82+20 0.35 0.972 £ 0.231 0.1
HP1beta C2C12 53+0.8 0.31 1.470 £ 0.245 0.04
HP1beta L929 6.1+13 0.34 2.561 + 0.454 -0.25
HP1beta MTF 58+1.2 -0.08 1.619 +0.389 0.51
HP1beta NIH-3T3 7107 -0.20 1.490 +0.272 0.63
HP1beta NSC 5107 0.26 1.645 + 0.307 0.31
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HP1beta hTERT-RPE1 5410 0.35 2.326 + 1.384 0.25
HP1beta NDF 50+1.2 -0.37 0.703 £ 0.199 -0.19
HP1gamma C2C12 27+03 -0.35 2.074 £ 0.545 0.75
HP1gamma L929 3404 0.14 1.204 + 0.160 -0.07
HP1gamma MTF 3104 -0.15 1.137 £ 0.258 0.33
HP1gamma NIH-3T3 2803 0.53 1.299 + 0.346 0.45
HP1gamma NSC 4.0+0.7 -0.20 1.548 £ 0.767 0.43
HP1gamma hTERT-RPE1 3.6+0.7 -0.29 0.815 + 0.205 -0.05
HP1gamma NDF 50+14 -0.11 0.809 £ 0.176 0.07
Mbd1 C2C12 6.1+0.5 -0.04 1.272+0.124 0.38
Mbd1 L929 6.0+0.6 0.05 1.137 £0.126 0.28
Mbd1 MTF 56+0.8 0.24 0.962 + 0.165 0.43
Mbd1 NIH-3T3 6.2+0.7 -0.01 1.512+0.194 0.67
Mbd1 NSC 6.3+0.8 0.40 1.518 +0.377 0.45
Mbd1 hTERT-RPE1 4.0+0.7 0.29 1.203 +0.313 0.21
Mbd1 NDF 5520 0.89 1.074 £ 0.265 -0.38
Mbd2 C2C12 10.3+2.2 0.77 1.779 £ 0.392 0.28
Mbd2 L929 95+20 0.68 1.709 + 0.388 0.60
Mbd2 MTF 6.8+0.6 0.04 2.110+0.333 0.39
Mbd2 NIH-3T3 85+1.2 -0.09 1.713 £ 0.270 0.47
Mbd2 NSC 11.0+£25 -0.08 1.487 +0.385 -0.22
Mbd2 hTERT-RPE1 3.7+0.8 0.25 0.924 + 0.199 -0.05
Mbd2 NDF 59+15 0.00 1.400 + 0.421 0.19
Mbd4 C2C12 5.0+0.6 -0.21 1.209 + 0.230 -0.28
Mbd4 L929 10.5+5.9 -0.06 1.029 + 0.382 -0.47
Mbd4 MTF 3.8+1.0 0.03 1.274 £ 0.385 0.33
Mbd4 NIH-3T3 3.9+05 0.28 1.422 +0.324 0.34
Mbd4 NSC 9.6+3.8 0.13 1.303 £ 0.361 -0.27
Mbd4 hTERT-RPE1 4108 -0.62 0.755 £ 0.207 0.34
Mbd4 NDF 32+04 0.42 1.724 £+ 0.498 0.62
MeCP2 C2C12 76+0.6 0.33 1.725+0.243 0.32
MeCP2 L929 7304 0.23 1.542 +0.137 0.25
MeCP2 MTF 7509 0.58 0.988 + 0.149 0.67
MeCP2 NIH-3T3 10.2+1.1 0.16 1.636 + 0.340 0.33
MeCP2 NSC 9417 -0.05 1.354 + 0.264 -0.31
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MeCP2 hTERT-RPE1 2005 0.54 1.198 + 0.353 0.16

MeCP2 NDF 26+0.5 0.16 2.680 + 0.435 -0.10

Supplementary Table S8. Dip values (in arbitrary units) from Figure 3, provided as mean *
95% confidence interval.

POI cell line replicates condition dip (individual) dip (average) n (%)
Mbd1 MEFp 2 barrier 0.40 £ 0.04 0.33£0.07 22 (66.7)
Mbd1 MEFp no barrier 0.17 £ 0.04 0.13£0.07 11 (33.3)
Mbd1 MEFpm 2 barrier 0.41+0.05 0.34 £ 013 13 (44.8)
Mbd1 MEFpm no barrier 0.13+0.03 0.10 £ 0.03 16 (55.2)
Mbd2 MEFp 2 barrier 0.38 £ 0.05 0.31+0.08 12 (44.4)
Mbd2 MEFp no barrier 0.15+0.03 0.12 £ 0.05 15 (55.6)
Mbd2 MEFpm 2 barrier 0.37 £ 0.08 0.23+0.12 6 (40.0)
Mbd2 MEFpm no barrier 0.14 £0.05 0.08 £ 0.04 9 (60.0)

MeCP2 MEFp 2 barrier 0.37 £ 0.03 0.34 £0.05 38 (62.3)
MeCP2 MEFp no barrier 0.13+0.04 0.12 £ 0.02 23 (41.7)
MeCP2 MEFpm 2 barrier 0.31£0.06 0.26 +£ 0.06 18 (31.0)
MeCP2 MEFpm no barrier 0.11 £ 0.02 0.07 £0.02 30 (69.0)
HP1beta MEF w8 2 barrier 0.40 £ 0.06 0.34 £ 0.09 13 (54.2)
HP1beta MEF w8 no barrier 0.11 £ 0.04 0.07 £ 0.08 11 (45.8)
HP1beta MEF D5 2 barrier 0.29 £ 0.02 0.25 +0.07 4 (50.0)
HP1beta MEF D5 no barrier 0.09 £ 0.06 0.06 + 0.04 4 (50.0)

n: number of heterochromatin compartments and its percentage (in parenthesis) to the total explored

Supplementary Table S9. High-throughput microscopy analysis statistic from Figure 4. The
intensity values are given as mean + 95% confidence interval. The Hedge G is also having
the 95% confidence interval.

Cell line replicate  n cells staining norm. int. (a.u.) versus welch p-value Hedges G
C2C12 R1 2998 5mC 2.329 +0.009 L929 3.7x10° -2.584 + 0.826
C2C12 R2 2459 5mC 2.456 + 0.011 MTF 7.6x107 -3.673 + 1.041
C2C12 R3 950 5mC 1.544 + 0.016 NIH-3T3 9.1x10* -2.011 £ 0.690
C2C12 R4 3446 5mC 2.357 £ 0.022 NSC 1.1x10° -4.985 +1.328
C2C12 R5 1780 5mC 3.093 £ 0.031
C2C12 R6 1039 5mC 2.287 £ 0.018
C2C12 R7 257 5mC 2.491+0.033
C2C12 R8 12127 5mC 2.207 £ 0.013
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C2C12 R9 6932 5mC 2.796 £ 0.018
C2C12 R10 7499 5mC 2.063 +0.014
C2C12 all 5mC 2.362 £ 0.296
L929 R1 4225 5mC 3.721 £ 0.036 C2C12 3.7x10° 2.584 +0.826
L929 R2 4220 5mC 3.979 £ 0.034 MTF 0.35 -0.469 + 1.168
L929 R3 15350 5mC 3.460 £ 0.019 NIH-3T3 0.70 0.168 + 1.280
L929 R4 307 5mC 3.105 £ 0.052 NSC 0.013 -2.439 + 0.606
L929 R5 1923 5mC 3.060 £ 0.047
L929 R6 259 5mC 2.906 + 0.042
L929 R7 1110 5mC 3.679 £ 0.033
L929 R8 622 5mC 3.867 £ 0.035
L929 all 5mC 3.472 £ 0.338
MTF R1 3021 5mC 3.469 +0.035 C2C12 7.6x107 3.673 £ 1.041
MTF R2 13004 5mC 3.739 +0.030 L929 0.35 0.469 + 1.168
MTF R3 2053 5mC 3.410 £0.042 NIH-3T3 0.26 0.592 + 1.680
MTF R4 1547 5mC 3.198 +0.023 NSC 0.037 -3.378 + 3.294
MTF R5 2370 5mC 3.678 +0.020
MTF R6 108 5mC 3.580 +0.146
MTF R7 1318 5mC 3.5698 +0.029
MTF R8 599 5mC 3.768 +0.037
MTF all 5mC 3.568 £ 0.164
NIH-3T3 R1 10523 5mC 3.078 £ 0.017 C2C12 9.1x10"* 2.011 £ 0.690
NIH-3T3 R2 7072 5mC 2.700 + 0.056 L929 0.70 -0.168 + 1.280
NIH-3T3 R3 4033 5mC 3.916 £ 0.038 MTF 0.26 -0.592 + 1.680
NIH-3T3 R4 890 5mC 2.983 + 0.051 NSC 6.9x10° -2.024 +2.704
NIH-3T3 R5 666 5mC 3.754 £ 0.111
NIH-3T3 R6 92 5mC 4.283 +0.189
NIH-3T3 R7 529 5mC 3.370 £ 0.052
NIH-3T3 R8 251 5mC 2.930 + 0.097
NIH-3T3 all 5mC 3.377 £ 0.464
NSC R1 18330 5mC 4.930 + 0.021 C2C12 1.1x103 4.985 +1.328
NSC R2 17915 5mC 4.323 £ 0.019 L929 0.013 2.439 + 0.606
NSC R3 2630 5mC 4.312 £ 0.059 MTF 0.037 3.378 £3.294
NSC all 5mC 4.522 +0.879 NIH-3T3 6.9x10° 2.024 +2.704
RPE-1 R1 3046 5mC 5.317 £ 0.044 NDF 0.704 0.0257 + 1.086
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RPE-1 R2 3696 5mC 4.052 + 0.032
RPE-1 R3 6005 5mC 4.493 + 0.031
RPE-1 R4 5606 5mC 4.855 +0.027
RPE-1 R5 768 5mC 5.034 £ 0.078
RPE-1 R6 672 5mC 4.208 +0.074
RPE-1 R7 599 5mC 4.181 +£0.077
RPE-1 R8 875 5mC 4.623 +0.087
RPE-1 R9 873 5mC 5.164 £ 0.073
RPE-1 R10 826 5mC 5.131 £ 0.082
RPE-1 all 5mC 4.706 £ 0.328
NDF R1 402 5mC 4.388 +0.148 RPE 0.704 -0.0257 £ 1.086
NDF R2 456 5mC 4.028 £ 0.112
NDF R3 2262 5mC 4.896 + 0.042
NDF R4 1872 5mC 5.064 + 0.049
NDF all 5mC 4.594 £ 0.755
C2C12 R1 3639 H3K9me3 0.440 + 0.004 L929 1.6x10*
C2C12 R2 3195 H3K9me3 0.391 +£ 0.004 MTF 1.0x107
C2C12 R3 1886 H3K9me3 0.466 + 0.006 NIH-3T3 1.1x103
C2C12 R4 613 H3K9me3 0.511 +0.011 NSC 1.0x103
C2C12 R5 414 H3K9me3 0.517 £ 0.016
C2C12 R6 1015 H3K9me3 0.461 = 0.007
C2C12 R7 522 H3K9me3 0.540 £ 0.014
C2C12 R8 462 H3K9me3 0.360 + 0.010
C2C12 R9 1883 H3K9me3 0.453 £ 0.06
C2C12 R10 1003 H3K9me3 0.465 + 0.008
C2C12 R11 1313 H3K9me3 0.451 £ 0.007
C2C12 all H3K9me3 0.460 £ 0.035
L929 R1 1285 H3K9me3 1.119 £ 0.020 C2C12 1.6x10*
L929 R2 2009 H3K9me3 1.038 £ 0.014 MTF 1.9x103
L929 R3 2151 H3K9me3 0.785+0.010 NIH-3T3 0.114
L929 R4 325 H3K9me3 1.019 = 0.041 NSC 3.0x10°
L929 R5 599 H3K9me3 1.083 + 0.024
L929 R6 2081 H3K9me3 0.598 + 0.008
L929 R7 83 H3K9me3 0.596 + 0.032
L929 R8 121 H3K9me3 1.104 + 0.059
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L929 R9 103 H3K9me3 0.850 + 0.055
L929 all H3K9me3 0.910 £ 0.162
MTF R1 2094 H3K9me3 1.107 £ 0.016 C2C12 1.0x107
MTF R2 1194 H3K9me3 1.163 £ 0.019 L929 1.9x103
MTF R3 694 H3K9me3 1.230 + 0.024 NIH-3T3 0.165
MTF R4 913 H3K9me3 1.160 £ 0.019 NSC 1.7x10*
MTF R5 1921 H3K9me3 1.165+0.014
MTF R6 1818 H3K9me3 1.574 + 0.020
MTF R7 6602 H3K9me3 1.022 + 0.007
MTF R8 3206 H3K9me3 1.541 £ 0.015
MTF R9 782 H3K9me3 1.379 £ 0.023
MTF R10 681 H3K9me3 1.153 £ 0.023
MTF all H3K9me3 1.249 £0.133
NIH-3T3 R1 1453 H3K9me3 0.944 +0.012 C2C12 1.1x103
NIH-3T3 R2 564 H3K9me3 0.903 £ 0.033 L929 0.114
NIH-3T3 R3 85 H3K9me3 1.178 £ 0.065 MTF 0.165
NIH-3T3 R4 300 H3K9me3 1.350 £ 0.045 NSC 3.4x10°
NIH-3T3 R5 98 H3K9me3 1.110 £ 0.043
NIH-3T3 all H3K9me3 1.097 £ 0.225
NSC R1 294 H3K9me3 3.109 £ 0.190 C2C12 1.0x103
NSC R2 473 H3K9me3 3.272 £ 0.096 L929 3.0x10°
NSC R3 106 H3K9me3 2.933 £ 0.207 MTF 1.7x10*
NSC all H3K9me3 3.105 £ 0.420 NIH-3T3 3.4x10°
RPE-1 R1 4744 H3K9me3 4.514 +0.032 NDF 0.036 -4.8102 £ 1.042
RPE-1 R2 3696 H3K9me3 4.052 +0.032
RPE-1 R3 6854 H3K9me3 3.890 + 0.023
RPE-1 R4 6926 H3K9me3 4.009 + 0.024
RPE-1 all H3K9me3 4.116 £ 0.436
NDF R1 2179 H3K9me3 6.114 + 0.083 RPE1 0.036 -4.8102 £ 1.042
NDF R2 2436 H3K9me3 5.632 + 0.069
NDF all H3K9me3 5.873 1 3.061

Supplementary Table S10. Statistics for the Pearson correlation coefficient in Figure 4.

cell line replicate n cells 5mC PCC 5mC n cells H3K9me3 PCC H3K9me3 p-value PCC 5mc
vs H3K9me3
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C2C12 R1 16 0.674 + 0.058 8 0.659 + 0.066
C2C12 R2 17 0.684 + 0.056 13 0.692 + 0.040
C2C12 R3 1" 0.715 £ 0.044 19 0.706 + 0.025
C2C12 all 44 0.691 £ 0.053 40 0.686 + 0.060 0.798 (n.s.)
L929 R1 7 0.724 £ 0.089 7 0.649 + 0.047
L929 R2 4 0.684 + 0.081 8 0.652 + 0.034
L929 R3 6 0.715 £ 0.068 10 0.566 + 0.086
L929 all 17 0.708 % 0.066 25 0.622 £ 0.121 0.055 (n.s.)
MTF R1 10 0.660 + 0.092 10 0.688 + 0.070
MTF R2 7 0.597 £ 0.107 7 0.652 +0.135
MTF R3 9 0.646 £ 0.072 9 0.566 + 0.065
MTF all 26 0.634 £ 0.083 20 0.708 £ 0.134 0.114 (n.s.)
NIH-3T3 R1 9 0.611 £ 0.071 9 0.709 £ 0.051
NIH-3T3 R2 3 0.576 £ 0.271 3 0.708 + 0.063
NIH-3T3 R3 9 0.729 £ 0.039 9 0.689 + 0.079
NIH-3T3 R4 6 0.612 £0.139 6 0.643 + 0.069
NIH-3T3 all 27 0.632 £ 0.106 29 0.687 = 0.049 0.185 (n.s.)
NSC R1 5 0.608 + 0.140 4 0.683 + 0.191
NSC R2 5 0.756 £ 0.073 3 0.679 + 0.246
NSC R3 3 0.686 + 0.231
NSC R4 4 0.679 £ 0.101
NSC all 10 0.682 £ 0.943 14 0.683 £ 0.009 0.999 (n.s.)
hTERT-RPE1 R1 13 0.227 £ 0.098 30 0.481 £ 0.038
hTERT-RPE1 R2 22 0.293 £ 0.082 17 0.567 + 0.055
hTERT-RPE1 R3 27 0.174 £ 0.088 21 0.496 + 0.050
hTERT-RPE1 R4 30 0.097 £ 0.075
hTERT-RPE1 all 79 0.198 £ 0.132 68 0.515+0.114 0.002 (*)
NDF R1 12 0.340 £ 0.134 13 0.474 +£0.152
NDF R2 9 0.222 + 0.100 18 0.588 + 0.134
NDF R3 14 0.441+0.133
NDF all 21 0.281 £ 0.751 45 0.501 £ 0.191 0.056 (n.s.)
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