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- Accession codes, unique identifiers, or web links for publicly available datasets
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- A description of any restrictions on data availability
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

The high-throughput sequencing data generated for this study are available in the GEO repository with accession number GSE118633 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE118633]. Other previously published genomics data used in this article were released in public repositories by the
original publication authors as indicated in the article or Methods details above. These include GEO datasets for ATAC-seq (GSE80639 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE80639]), Lamin A/C ChIP-seq (GSE41757 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE41757] and
GSE54332 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54332]), Lamin B1 ChIP-seq (GSE49341 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE49341] and GSE63440 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE63440]), in addition to Roadmap Epigenomics consolidated ChIP-seq
datasets for E055 (human foreskin fibroblasts) for histone marks (H3K9me3, H3K27me3, H3K4me1, H3K36me3, H3K27ac and H3K4me3) retrieved from the
Roadmap Epigenomics on line repository at URL [https://egg2.wustl.edu/roadmap/data/byFileType/alignments/consolidated].

The source data underlying Figures 2b, 2c, 3b, 3c, 4b, 4c, 4d, 5a, 5c, 5d, 6a, 6d, 6e, 6f and Supplementary Figures 1b, 1c, 1d, 1e, 1f, 1g, 1h, 1i, 2a, 2b, 2c, 3b, 3c, 4c,
4e, 4f, 5b, 5c, 5d, 5f, 5g, 5h, 6a, 6b, 6d, 6e, 7a, 7b, 7c, 7d, 8b, 8d, 8f, 8h, 9a, 9b, 9c are provided as a Source Data file.

We didn't perform power calculation as only a limited number of early passage primary fibroblasts were available from the Progeria Research
Foundation biobank. For this reason, we used up to 3 independent biological replicates for Hutchinson Gilford Progeria Syndrome patients
derived primary fibroblasts. We used the same number of healthy control primary fibroblasts to match the progeria samples number.

ChIP-seq for H3K27me3 was performed on three independent control samples for primary fibroblasts, but one of them failed.

For all experiments 2 or 3 replicates were used (as indicated in individual figures and results). All attempts at replication were successful,
unless a ChIP-seq for H3K27me3 as reported above.

Not applicable as we are comparing two different genotypes (wild type and progeria), thus there is no randomization of tratment.

Not applicable as we are comparing two different genotypes (wild type and progeria), thus there is no blinding of treatment.

ChIP-seq: H3K9me3 antibody (ab8898, Abcam) and H3K27me3 (07-449, Millipore).
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Validation

Western blot: Anti-tubulin alpha (Sigma T5168, mouse 1:10000), H3 (Abcam ab1791, rabbit 1:4000), Beta-Actin (Santa-Cruz

sc1616, rabbit 1:4000), Lamin A/C (Santa Cruz sc-6215, goat 1:4000), Lamin B (Santa Cruz sc-6216, goat 1:2000), progerin (13A4

mouse, Abcam 66587, mouse 1:1000), Ezh2 (AC22 Cell Signaling 3147S, mouse 1:1000), Bmi1 (D42B3 Cell signaling, rabbit

1:1000), H3K9me3 (Abcam ab8898, rabbit 1:1000), H3K27me3 (Millipore 07-449, rabbit 1:1000).

Anti-Mouse IgG-Peroxidase (Sigma, A9044), 1:1000 in 5% milk

Anti-Rabbit IgG-Peroxidase (Sigma, A9169), 1:2000 in 5% milk

Anti-Goat IgG-Peroxidase (Sigma, A5420), 1:5000 in 5% milk

Immunofluorescence: Bmi1 (Millipore 05-637, mouse) diluted 1:100; Lamin A/C (Santa Cruz sc-6215, goat) diluted 1:200; Ezh2

(Cell signaling AC22 3147S, mouse) diluted 1:100; H3K9me3 (Abcam ab8898, rabbit) diluted 1:500; H3K27me3 (Millipore 07-449,

rabbit) diluted 1:100.

Alexa Fluor 488 Donkey anti-rabbit IgG (Jackson ImmunoResearch Laboratories, 711-545-152)

Alexa Fluor 647 Chicken anti-goat IgG (Invitrogen, A21469)

Alexa Fluor 594 Donkey anti-goat IgG (Jackson ImmunoResearch Laboratories, 705-585-003)

Alexa Fluor 488 Donkey anti-mouse IgG (Jackson ImmunoResearch Laboratories, 715-545-150)

Proximity Ligation Assay (PLA): progerin (Alexis human mAb, 13A4, ALX-804-662-R200) diluted 1:20; Lamin A/C (Santa Cruz

sc-6215, goat) diluted 1:200; Ezh2 (Cell signaling 4905S, rabbit 1:100); Bmi1 (Abcam ab85688 rabbit 1:100).

BrdU antibody (1:10, Becton Dickinson 347580)

All primary antibodies used in this study were validated by manufacturers and validation statement for each antibody is provided on
the manufacture’s website.

H3K9me3 (Abcam ab8898, rabbit). Abcam website antibody validation and more than 1000 references. Used for ChIP-seq in Encode
project. IF validation on Hela cells according to Abcam IF protocol. Western Blot validation on Mouse Tissue lysate - whole (Heart),
detecting 1 band of 17 kDa.

Citation from manufacturer are listed at:

https://www.abcam.com/histone-h3-tri-methyl-k9-antibody-chip-grade-ab8898.html

H3K27me3 (Millipore 07-449, rabbit). Sigma Aldrich website antibody validation and several references. The purified antibody is dot
blot tested for trimethylated lysine 27 specificity. Used for ChIP-seq in Encode project. IF validation on Mouse embryonic fibroblasts.
Western Blot validation on Hela cells, detecting 1 band of 17 kDa.

Citation from manufacturer are listed at:

https://www.merckmillipore.com/IT/it/product/Anti-trimethyl-Histone-H3-Lys27-Antibody,MM_NF-07-449

Anti-tubulin alpha (Sigma T5168, mouse). Sigma Aldrich website antibody validation and several references. Western Blot validation
on Hela, Jurkat, COS7, NIH-3T3, PC12, RAT2, CHO, MDBK and MDCK cells, detecting 1 band of 50 kDa.

Citation from manufacturer are listed at:

https://www.sigmaaldrich.com/catalog/product/sigma/t5168?
lang=it&region=IT&gclid=CjwKCAjw2Jb7BRBHEiwAXTR4jcHyxWaLCH5h1_TcDBPTOzoRJZ0X3k4bRIaPvjLJGfDh7pOpOIu_DxoC3dsQAvD
_BwE

H3 (Abcam ab1791, rabbit 1:4000). Abcam website antibody validation and more than 1000 references. Western Blot validation on
Mouse Tissue lysate - whole (Heart), detecting 1 band of 17 kDa.

Citation from manufacturer are listed at:

https://www.abcam.com/histone-h3-tri-methyl-k9-antibody-chip-grade-ab8898.html

Beta-Actin (Santa-Cruz sc1616). Santa Cruz website antibody validation and more than 1000 references. Western Blot validation on
C32, BC3H1, Sol 8 and L8 whole cell lysates, detecting 1 band of 43 kDa.

Citation from manufacturer are listed at:

https://www.scbt.com/it/p/actin-antibody-i-19

Lamin A/C (Santa Cruz sc-6215). Santa Cruz website antibody validation and more than 100 references. Western Blot validation on
293T, Lamin A transfected 293T and Hs58 cells, detecting 1 band of 62/69 kDa. Immunofluorescence validation on transgenic
Drosophila salivary gland nucleus expressing human Lamin A. The product has been discontinued.

Citation from manufacturer are listed at:

https://www.scbt.com/it/p/lamin-a-c-antibody-n-18

Lamin B (Santa Cruz sc-6216, goat 1:2000). Santa Cruz website antibody validation and more than 200 references. Western Blot
validation on CCRF-CEM, detecting 1 band of 67 kDa. Immunofluorescence validation on methanol-fixed F9 cells. The product has
been discontinued.

Citation from manufacturer are listed at:

https://www.scbt.com/it/p/lamin-b-antibody-c-20

progerin/western blot:

progerin (13A4 mouse, Abcam 66587). Abcam website antibody validation and 10 references. Western Blot validation on Hela cells
ectopically expressing Flag-progerin, detecting 1 band of 70 kDa.

Citation from manufacturer are listed at:

https://www.abcam.com/progerin-antibody-13a4-ab66587.html#description_images_1

progerin/ Proximity Ligation Assay:

progerin (Alexis human mAb, 13A4, ALX-804-662-R200). Labome website antibody validation and 6 references. Validated by the
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manufacturer for immunocytochemistry.

Citation from manufacturer are listed at:

https://www.labome.com/product/Enzo-Life-Sciences/ALX-804-662-R200.html

Ezh2/western blot/immunofluorescence:

Ezh2 (AC22 Cell Signaling 3147S). Cell Signaling website antibody validation and 100 references. Western Blot validation on T47D,
MCF7, SEM and MDA-MB-134 cells, detecting 1 band of 98 kDa. Immunofluorescence validation on Hela cells.

Citation from manufacturer are listed at:

https://www.cellsignal.com/products/primary-antibodies/ezh2-ac22-mouse-mab/3147?Ntk=Products&Ntt=3147

Ezh2/ Proximity Ligation Assay:

Ezh2 (Cell signaling 4905S). Cell Signaling website antibody validation and 59 references.

Citation from manufacturer are listed at:

https://www.cellsignal.com/products/primary-antibodies/ezh2-antibody/4905?Ntk=Products&Ntt=4905

Bmi1/western blot:

Bmi1 (D42B3 Cell signaling). Cell Signaling website antibody validation and 21 references. Western Blot validation on Hela, NIH-3T3,
H-4-II-E, COS-7 cells, detecting 1 band of 41 kDa.

Citation from manufacturer are listed at:

https://www.cellsignal.com/products/primary-antibodies/bmi1-d42b3-rabbit-mab/5856?Ntk=Products&Ntt=5856

Bmi1/immunofluorescence:

Bmi1 (Millipore 05-637). Merk Millipore website antibody validation and several references. Validated by the manufacturer for
immunocytochemistry.

Citation from manufacturer are listed at:

https://www.merckmillipore.com/IT/it/product/Anti-Bmi-1-Antibody-clone-F6,MM_NF-05-637

Bmi1/Proximity Ligation Assay:

Bmi1 (Abcam ab85688). Abcam website antibody validation and 5 references. Immunohistochemistry validation on human lung
carcinoma tissue.

Citation from manufacturer are listed at:

https://www.abcam.com/bmi1-antibody-ab85688.html

Anti-Mouse IgG-Peroxidase (Sigma, A9044), 1:1000 in 5% milk

Anti-Mouse IgG (whole molecule)–Peroxidase antibody produced in rabbit (Sigma, Cat # A9044). Citation from manufacturer are
listed at https://www.sigmaaldrich.com/catalog/product/sigma/a9044

Anti-Rabbit IgG-Peroxidase (Sigma, A9169), 1:2000 in 5% milk

Anti-Rabbit IgG (whole molecule)–Peroxidase antibody produced in goat (Sigma, Cat # A9169). Citation from manufacturer are listed
at https://www.sigmaaldrich.com/catalog/product/sigma/a9169

Anti-Goat IgG-Peroxidase (Sigma, A5420), 1:5000 in 5% milk

Anti-Goat IgG (whole molecule)–Peroxidase antibody produced in rabbit (Sigma, Cat# A5420). Citation from manufacturer are listed
at https://www.sigmaaldrich.com/catalog/product/sigma/a5420

Alexa Fluor 488 Donkey anti-rabbit IgG (Jackson ImmunoResearch Laboratories, 711-545-152)

Alexa Fluor® 488 AffiniPure Donkey Anti-Rabbit IgG (H+L) (Jackson ImmunoResearch Laboratories, Cat# 711-545-152). Citation from
manufacturer are listed at https://www.jacksonimmuno.com/catalog/products/711-545-152.

Alexa Fluor 647 Chicken anti-goat IgG (Invitrogen, A21469)

Chicken anti-Goat IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor 647 (Invitrogen, Cat# A21469). Citation from
manufacturer are listed at https://www.thermofisher.com/antibody/product/Chicken-anti-Goat-IgG-H-L-Cross-Adsorbed-Secondary-
Antibody-Polyclonal/A-21469.

Alexa Fluor 594 Donkey anti-goat IgG (Jackson ImmunoResearch Laboratories, 705-585-003)

Alexa Fluor® 594 AffiniPure Donkey Anti-Goat IgG (H+L) (Jackson ImmunoResearch Laboratories, Cat# 705-585-003). Citation from
manufacturer are listed at https://www.jacksonimmuno.com/catalog/products/705-585-003

Alexa Fluor 488 Donkey anti-mouse IgG (Jackson ImmunoResearch Laboratories, 715-545-150)

Alexa Fluor® 488 AffiniPure Donkey Anti-Mouse IgG (H+L) (Jackson ImmunoResearch Laboratories, Cat#715-545-150). Citation from
manufacturer are listed at https://www.jacksonimmuno.com/catalog/products/715-545-150.

BrdU antibody (Becton Dickinson 347580). Bioscience website antibody validation and several references. Validated by the
manufacturer for immunocytochemistry.

Citation from manufacturer are listed at:

https://www.bdbiosciences.com/us/applications/research/apoptosis/purified-antibodies/purified-mouse-anti-brdu-b44/p/347580
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

HGADFN164 (HGPS164), HGADFN167 (HGPS167), HGADFN169 (HGPS169), HGADFN188 (HGPS188), HGADFN271 (HGPS271)

human dermal fibroblasts derived from HGPS patients were provided by the Progeria Research Foundation (PRF). AG08498

(CTRL001) and AG07095 (CTRL002) human dermal fibroblasts were obtained from the Coriell Institute. Foreskin fibroblast
strain #2294 (CTRL004) was a generous gift from the Laboratory of Molecular and Cell Biology, Istituto Dermopatico

dell’Immacolata (IDI)-IRCCS, Rome, Italy”, while control dermal fibroblast CTRL013 was kindly provided by the Italian

Laminopathies Network.

Control and progeric fibroblasts used in this study were tested for the presence of the single nucleotide mutation by PCR of

the DNA fragment spanning the mutation site followed by sequence.

We tested all cell lines for mycoplasma contamination by PCR each 6 months, using the following primers: 5'-ACT CCT ACG
GGA GGC AGC AGT A-3'; 5'-TGC ACC ATC TGT CAC TCT GTT AAC CTC-3'. A positive control was used in the PCR amplification.

We did not use misidentified cell lines

GEO dataset GSE118633; reviewers can access anonymously the data using this token: cjstcccyhjsdnox

at URL: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE118633

Raw sequencing files, Bigwig files for genomics tracks and BED files for peak calls

N/A

H3K9me3 ChIP-seq were done on 3 distinct control- and 3 progeric patient-derived fibroblasts. H3K27me3 ChIP-seq were

done on 2 distinct control- and 3 progeric-derived fibroblasts.

All H3K9me3 reads were 50bp single end and all H3K27me3 reads were 50bp paired end, where we only used the R1 read.

total reads

H3K9me3 IP

CTRL002 CTRL004 CTRL013 HGPS167 HGPS169 HGPS188

34058960 46032537 33447825 34919775 51888722 36678922

H3K9me3 input

CTRL002 CTRL004 CTRL013 HGPS167 HGPS169 HGPS188

38503431 64635536 51043909 36220262 40283830 38274998

H3K27me3 IP

CTRL001 CTRL002 HGPS167 HGPS169 HGPS188

33282519 40211798 31549201 33459533 34609911

H3K27me3 input

CTRL001 CTRL002 HGPS167 HGPS169 HGPS188

32037829 34616588 23891447 34823229 35793218

uniquely mapped reads (also excluding X and Y chromosomes)

H3K9me3 IP

CTRL002 CTRL004 CTRL013 HGPS167 HGPS169 HGPS188

22395757 28347416 20770495 22670188 30923759 23049546

H3K9me3 input

CTRL002 CTRL004 CTRL013 HGPS167 HGPS169 HGPS188

24683985 43105626 32533625 24798209 26984898 25431815

H3K27me3 IP

CTRL001 CTRL002 HGPS167 HGPS169 HGPS188




