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Table S1. Primers used in qPCR experiments in 5’ to 3’ orientation. All the primers were designed using Primer3 and
BLAST: http://www.ncbi.nlm.nih.gov/tools/primer-blast.

Name

Sequence

HIST1H2BK_Total_F
HIST1H2BK _Total_R
HIST1H2BK_PolyA_F
HIST1H2BK_PolyA_R

TCGTAGTTCGCCTTCAACATGCCG

CGGCITTCTTCGAGCCCTTCITGG

TGCCAAGGAGGGACTTTCTCTGGA

AGAGGCCAGCTTTAGCTTGTGGA

HIST1H2BH_Total_F
HIST1H2BH_Total_R

TGATCCAGCTAAGTCCGCTCCCG
ATGGCTTTGGAGGAGATGCCGGT

HIST1H2BD_Total_F

HIST1H2BD_Total_R

HIST1H2BD_PolyA_F
HIST1H2BD_PolyA_R

AACGCTACGATGCCTGAACCTACCA
CTTGCGCTTCTTCCCGTCCTTCTTC

TCCTGGTTTGCTGCACACTGGT

ACACCTTTAGTTCCTTCCCCTCGGT

Table S2. Masses and accuracies of histone H2B variants observed by UHPLC-MS as found in a dSenRep sample. H2B
spectra were internally recalibrated using H4-derived ions. Theoretical and observed masses are monoisotopic masses.

Theoretical masses were calculated based on known primary sequences and PTMs.

Variant

(UniprotkB recommended Genes UniprofKB Theoretical ~ Observed Masses Am Error
Accession Masses (Da) (Da) (ppm)
names)
Histone H2B type 1-K HIST1H2BK 060814 13,750.52 13,750.50 -0.02 -15
Histone H2B type 1-H* HIST1H2BH Q93079 13,752.50 - - -
Histone H2B type 1-C/E/F/G/I HIST1H2BC/E/F/G/I P62807 13,766.52 13,766.53 0.01 0.7
Histone H2B type 2-E HIST2H2BE Q16778 13,780.53 13,780.50 -0.03 2.2
Histone H2B type 2-F HIST2H2BF Q5QNW6 13,780.53 13,780.50 -0.03 2.2
Histone H2B type 1-D HIST1H2BD P58876 13,796.53 13,796.51 -0.02 -1.4
Histone H2B type 1-B HIST1H2BB P33778 13,810.54 13,810.52 -0.02 -1.4
Histone H2B type 1-M HIST1H2BM Q99879 13,849.59 13,849.44 -0.15 -10.8

*: Isotope massifs of H2B type 1-K and type 1-H overlap, thus it is almost impossible to derive a precise mass for H2B type

1-H.



Table S3. Comparison of protein sequences of studied H2B variants.

Varied Amino Acid Positions

Variants

2-4 9 18-19 21 38 124
HIST1H2BK EPA A VT A \Y% A
HIST1H2BH DPA A VT A \Y% S
HIST1H2BC/E/F/G/I EPA A VT A \Y% S
HIST2H2BE EPA A VT A I S
HIST2H2BF DPA A VT A% \Y% S
HIST1H2BD EPT A VT A \% S
HIST1H2BB EPS A IT A 1 S
HIST1H2BM EPV \Y IN A \Y S
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Table S4. Different modified forms of histone H3 Lys9-Argl7 and Lys27Arg40 peptides presenting with relative abundancies >1%.

Prolif. eSenRAF  dSenRAF eQuiescent dQuiescent eSenETO dSenETO PD43(1) dSenRep(1) PD49(1) dSenRep(2)

Peptide RT (min) [M+2H]* Approx. % Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx. %
H3-KsSTGGKuAPR
Unmod. 31.30 535.3037 153 15.3 10.8 12.7 9.9 134 13.4 14.8 8.8 8.0 7.5
K9 Mel +K14 Ac 33.27  535.3037 4.6 4.8 2.3 3.6 2.4 3.7 2.3 49 2.8 2.6 1.6
K9 Mel 35.07  542.3115 9.5 10.7 8.0 10.1 8.8 115 10.6 11.0 8.7 7.9 9.4
K9 Me2 24.18 521.3062 244 22.8 33.1 23.9 39.2 25.2 415 27.6 43.3 33.9 48.5
K9 Me3 +K14 Ac 22.39 521.3062 4.5 3.1 2.0 3.3 1.1 3.0 0.4 4.5 2.8 4.5 1.9
K9 Me3 24.05 528.3140 30.7 325 34.3 33.9 29.1 322 23.0 24.7 20.6 31.1 24.1
K14 Ac 29.57  528.2958 5.7 5.1 3.5 49 3.0 45 29 5.5 3.0 3.4 1.1
K9 Me2 + K14 Ac 22.56 514.2984 53 5.8 6.0 7.5 6.5 6.5 5.8 6.8 9.9 8.7 5.8
Prolif. eSenRAF  dSenRAF  eQuiescent dQuiescent eSenETO  dSenETO  PD43(1) dSenRep(l) PD49(1) dSenRep(2)
Peptide RT (min) [M+2H]* Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx.% Approx. %
H3-Ks'SAPATGGVK:KPHR
Unmodified 38.06  829.47285 26.1 18.5 135 17.2 6.8 12.3 3.0 25.3 15 19.0 1.1
K27 Mel 40.95  836.48067 23.5 26.6 22.0 274 25.3 28.2 16.1 27.1 8.2 22.1 6.3
K36 Mel 40.16 836.48067 37 1.4 1.0 2.3 0.4 25 0.0 4.1 0.0 4.6 0.3
K27 Me2 3271  815.47539 13.6 15.6 14.5 17.0 214 16.1 21.8 11.7 22.6 17.1 19.7
K36 Me2 34.69  815.47539 5.0 2.1 2.5 2.8 1.8 2.8 2.0 3.5 10.2 3.5 3.5
K27Me3 32.61 82248321 3.0 3.6 3.5 4.8 5.4 49 5.6 2.4 6.2 3.1 6.2
K27Me2 + K36 Mel 34.69 82248321 7.1 8.9 10.5 8.3 9.9 9.7 13.2 6.7 17.3 8.6 16.7
K27 Mel + K36 Me2 37.50 822.48321 8.2 9.2 10.9 8.8 9.3 10.0 8.4 8.2 51 9.4 8.5
K27 Me3 + K36 Mel 3460  829.49104 0.8 2.0 3.4 1.0 3.4 14 6.1 0.9 7.5 1.9 7.2
K27 Mel +K36 Mel 43.03 843.4885 5.5 54 41 49 3.5 42 3.7 6.4 3.4 4.6 22
K27 Me3 + K36 Me2 29.64  808.48576 0.4 1.0 1.8 0.7 15 1.0 3.8 0.4 3.3 0.8 6.5
K27 Me2 + K36 Me2 29.64 801.47793 3.1 5.7 12.3 4.9 11.3 6.9 16.2 3.4 14.7 5.4 21.8
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Figure S1. Heterochromatin, cell cycle arrest and YH2A.X foci in proliferative, quiescent and senescent conditions. (A)
DNA DAPI staining of representative nuclei and boxplots of DAPI CV (n > 60 nuclei per conditions). (B) DNA content by
flow cytometry. The percentage of cells incorporating BrdU after 24 hours of incubation is indicated. (C) Quantification of
the number of YH2A X foci per nucleus. Error bars represent at least 200 nuclei from at least three independent biological
replicates.
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Figure S2. H2B type 1-K is specifically enriched in deep senescent cells with persistent DNA damage (related to Figure 2).
(A) Relative abundance of H2B isoforms during two independent kinetics of replicative senescence at the protein and (B)
peptide (Leul00- Lys125) levels. (C) Deconvoluted mass spectra of histone H2B isoforms and (D) corresponding relative
abundances at the protein and (E) peptide (Leul00- Lys125) levels. Experiments were performed on two independent
biological replicates.
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Figure S3. MS/MS spectra of histone H2B-specific peptides. (A) H2B type 1-K specific and (B) canonic H2B Leu100-Lys125
peptides as found in a dSenRep sample. The most intense ions are labeled. Two rounds of propionylation were performed
before and after trypsin digestion to propionylate free unmodified lysines and N-termini.
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Figure S4. Histone H4 acetylation and methylation levels. MS/MS spectra of (A) the unmodified, mono-acetylated and
diacetylated H4 tryptic peptide Gly4-Argl7 as found in a dSenRep sample; (B) the dimethylated and trimethylated Lys20-
Arg23 peptide as found in a dSenRep sample. Two rounds of propionylation were performed before and after trypsin
digestion to propionylate free unmodified lysines and N-termini. Consequently, the 14 Da differences observed on partic-
ular fragment ions represent the mass difference between acetylated and propionylated lysine residues.
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Figure S5. H4 acetylation is low in deep senescent conditions and H4-K20Me3 accumulates with time in long-term cell
cycle arrest conditions (related to Figure 3). (A) Relative abundance of H4 acetylation and of (B) H4-K20Me3 quantified
on Gly4-Argl7 and Lys20-Arg23 peptides respectively during two independent kinetics of replicative senescence. (C) De-
convoluted mass spectra of histone H4. The level of the most abundant mono-acetylated form is indicated by a dashed
bar. (D) Relative abundance of H4 acetylation and of (E) H4-K20Me3 quantified on Gly4-Arg17 and Lys20-Arg23 peptides
respectively. Experiments were performed on two independent biological replicates.
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Figure S6. Histone H3.1/2 methylation states. MS/MS spectra of (A) the peptides unmodified and methylated at Lys9 as
found in a dSenRep sample; (B) the peptides unmodified and methylated at Lys27 and Lys36 as found in a dSenRep
sample. Those MS/MS spectra are those of the most representative modified peptides detected. Two rounds of propio-
nylation were performed before and after trypsin digestion to propionylate free unmodified lysines and N-termini. Con-
sequently, the 14 Da differences observed on particular fragment ions represent the mass difference between acetylated
and propionylated lysine residues.

S-10



A K9 methylation B K27 methylation C K36 methylation

@@ K9 Unmod. O K9Me1 @8 K27 Unmod. [ K27Me1 - K36 Unmod. I K36Me1 ] K36Me2
O KoMe2 O K9Me3 | B K27Me2 O K27Me3 L
|| ®
§ HR N
£ — £ £
- c
c c s
H 2 2
o
S 50 S 50 ®
z z 2
g | 8 2
& & 3
0 0
\ \ \ \ \ \ \ \ \ )
Qoqoqoqoo QQoQoQoe QoQoQoQoo oQoqoq % q (~ oq q q o o
(4 % %
RS 2 < 2§ P&
D H3.1 PTMs E K9 methylation F K27 methylation G K36 methylation
100, ' B K9 Unmod. @@ K27 Unmod. B K36 Unmod.
0 KIMe1 3 K27Met I K36Me1
Control —| 0 KoMe2 O K27Me2 O K36Me2
[ K9Me3 O K27Me3
1001 100
100E =l —
eSenTRF2D . . S
o = | o S
1002 § ™ g 5
i S k-] L 3
{ < < o
2 3, = ® 50
dSenTRF2D o 501 o 501 2
> > 1 ®
= = = -
0 s s [
1002 : < || 3 — [
['4 o
MRC-5 | T
Prolif. |
1002 '
‘ 0 0 PP
MRC-5 | &@Q.-,,o pr‘og&q_,g 0@\00 00@@ o SPOZD @\ R
dSenRep ® éq'é@gqgf S& éq'%qg"' °°e‘<\ e“z" b"°
CAPX NS CAPX IR ES
0 ‘ FELEe FELEe FELP
15,200 15,300 15,400 15,500 & & Ry
M (Da)

Figure S7. H3.1/2-K27Me2/Me3 and K36Me2 accumulate with time in conditions of cell cycle arrest (related to Figure 4).
Relative abundance of (A) H3.1/2-K9 (Lys9-Argl?7 peptide), (B) H3.1/2-K27 and (C) H3.1/2-K36 methylation isoforms
quantified on Lys27-Arg40 peptide during two independent kinetics of replicative senescence. (D) Deconvoluted mass
spectra of histone H3.1 isoforms and relative abundance of (E) H3.1/2-K9 (Lys9-Argl7 peptide), (F) H3.1/2-K27 and (G)
H3.1/2-K36 methylation isoforms quantified on Lys27-Arg40 peptide. Experiments were performed on two independent
biological replicates.
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Figure S8. HMGA1a di-methylation and HMGAT1b tri-phosphorylation accumulate in deep senescent conditions (related
to Figure 5). (A) Relative abundance of HMGA1a methylation and (B) HMGA1b phosphorylation states during two inde-
pendent kinetics of replicative senescence. (C) Deconvoluted mass spectra of HMGA1a isoforms and (D) corresponding
relative abundances of methylation states. (E) Semi-quantification of HMGA1b phosphorylation states. Experiments were
performed on two independent biological replicates.
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