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Abstract: To study the epigenetic changes in replicative senescence, the ATAC—seq was performed in young
(PD26) and senescent (PD55) 2BS cells. After sequencing, the results were analyzed by Bowtie2, FastQC,
MACS, deepTools, phastCons, R language, HOMER and Gene Ontology (GO). The enrichment sites of open
chromatin regions were highly conserved. Although the open regions were mainly enriched between the pro—
moter and transcription start site (TSS), the enrichments in the young and the old are not the same, varying
with aging of 2BS cells. Furthermore, GO analysis was performed to analyze the differentially expressed
genes in different ages of 2BS cells. The genes were mainly clustered in cellular process, metabolic process,
biological regulation, binding and so on. These results showed that the aging process was accompanied by
declined degree of chromatin openness and decreased level of transcriptional regulation, which revealed the
close relationship between the replicative senescence and transcriptional regulation.
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Table 1 Transposition reaction mix

Reagent Volume/pL
TD (2% reaction buffer) 25
TDE1 (Nextera TnS transposase) 2.5
Nuclease—free H,0 22.5
&2 PCR REE#R
Table 2 PCR reaction mix
Reagent Volume/pL
Transposed DNA 10
Nuclease—free H,0 10
25 pmol/L PCR primer 1 2.5
25 pmol/L barcoded PCR primer 2 2.5
NEBNext High-Fidelity 2x PCR master mix 25

1.3 ATAC-seq 7 G2 L RIR B EIELIE
{d ] Mlumina Hiseq 150PE /54X X} TnS i
VIR A5 206 DNA SE1 7800 7, 1251 chasity>
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Table 3 PCR thermal cycle

Temperature/C Time duration Number of cycle

72 5 min 1
98 30 s
98 10 s 5
62 30 s
72 1 min
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Fig.2 Sequence content across all bases
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Fig.4 The results of conservation

The X—axis represents position information, and “0” represents
relative position of peaks. The Y-axis represents conservation
score (a higher score indicates a higher conservation).
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Fig.5 The relationship between mapped reads and genes
in average plot

The X —axis represents the normalized gene range, “-3.0”
represents 3 kb upstream the TSS, and “3.0” represents 3 kb
downstream the TTS. The Y-axis represents the average sig—
nal value of the site. The enrichment degree is proportional

to the Y-axis value.
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Fig.6 The annotation of peaks in the genome
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Fig.8 The annotation of different peaks in the genome
(A) The distribution of closing chromatin regions’ annotation;
(B) The distribution of open chromatin regions’ annotation.
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Table 4 GO term enrichment analysis to the target gene of different peaks

1D P—value Term Symbols
GO: 0048522  3.92E-20  Positive regulation of cellular process CDH2; TANK; P53
GO: 0071840 1.06E-19 Cellular component organization or biogenesis CTCF; P53; P16INK4a
GO: 0016043 2.58E-18 Cellular component organization P53; P16INK4a; KLF6
GO: 0031325 797E-17 Positive regulation of cellular metabolic process CLCF1; P53; ZNF281
GO: 0048518 3.26E-16  Positive regulation of biological process TCIRG1; CITED2; P53
GO: 0051173 4.39E-16  Positive regulation of nitrogen compound metabolic process P53; FLOT1; RAMP2
GO: 0009893 5.05E-16 Positive regulation of metabolic process CDH?2; TANK; CDH13; P53
GO: 0010604 8.99E-16  Positive regulation of macromolecule metabolic process FOXD1; PAXIP1; RIMS1
GO: 0044260 2.40E-15 Cellular macromolecule metabolic process P16INK4a; SNF8; USP19
GO: 0019219 241E-15 Regulation of nucleobase—containing compound metabolic process ~ ZNF316; SP9; P16INK4a
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Fig.9 GO term enrichment analysis to the target gene of different peaks
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