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	Gene Symbol
	Species
	Sense
	antisense

	EP300
	Human
	GCAAACAAUCGAGCGGAAUTT
	AUUCCGCUCGAUUGUUUGCTT

	P21
	Human
	GCGACUGUGAUGCGCUAAUTT
	AUUAGCGCAUCACAGUCGCTT

	SP1
	Human
	AAACCAACAGAUUAUCACAAAUCGA
	UCGAUUUGUGAUAAUCUGUUGGUUUGC

	KLF6
	Human
	GAAUCCGAACUGAAGAUAUCUUCCA
	UGGAAGAUAUCUUCAGUUCGGAUUCCU

	LAPTM5
	Human
	CAUGAGCGUCUUGUUGUUCAUCGAG
	CUCGAUGAACAACAAGACGCUCAUGAU

	FGF18
	Human
	GCCUGUGUUUACACUUCCUTT
	AGGAAGUGUAAACACAGGCTT
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[bookmark: _Hlk232089870]Table S2. List of primer sequences used for qRT-PCR.
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	Forward primer
	Reverse primer

	[bookmark: OLE_LINK9]ACTB
	Human
	CATGTACGTTGCTATCCAGGC
	CTCCTTAATGTCACGCACGAT

	GAPDH
	Human
	GTCGGAGTCAACGGATTTG
	TGGGTGGAATCATATTGGAA

	MLF1
	Human
	GCGCGGGAATTAAGTGAGTC
	TGAGCTCTCCCTCTACCATCA

	P16
	Human
	GATCCAGGTGGGTAGAAGGTC
	CCCCTGCAAACTTCGTCCT

	P21
	Human
	TGTCCGTCAGAACCCATGC
	AAAGTCGAAGTTCCATCGCTC

	P53
	Human
	CAGCACATGACGGAGGTTGT
	TCATCCAAATACTCCACACGC

	SIRT1
	Human
	TAGCCTTGTCAGATAAGGAAGGA
	ACAGCTTCACAGTCAACTTTGT

	SIRT2
	Human
	CACGCAGAACATAGATACCCTG
	CAGTGTGATGTGTAGAAGGTGC

	IL1B
	Human
	ATGATGGCTTATTACAGTGGCAA
	GTCGGAGATTCGTAGCTGGA

	THBS1
	Human
	CAGGAGCAACCTCTACTCCG
	CAGCAGGGATCCTGTGTGT

	CD44
	Human
	AGTGCTACTTCAGACAACCACA
	AGGAGTTGCCTGGATTGTGC

	ITGA2
	Human
	CACAAAGACACAGGTGGGGT
	TGGGATGTCTGGGATGTTGC

	CHST15
	Human
	GGACTCAGGCTTCTCAGGAAA
	CACGGAGGCATCTGTGAAGA

	LAPTM5
	Human
	CAGCCTGAGCCTACTGATCG
	CTTGGAGGAGCTAGCACGG

	FGF18
	Human
	GGGACAAGTATGCCCAGCTC
	TCAGGGCCGTGTAGTTGTTC

	ADAMTS14
	Human
	CCCTCAGGTATGCAAGGGTA
	GGCCGGTCTCATGAGCTATC
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	Human
	GATGATGCTGCCTGCGATTG
	AAGGACGTAGCTCACCCTCT




[bookmark: _Hlk232089878][image: ]Fig. S1 p300 silencing safeguards cardiomyocytes from H2O2-induced senescence. A Impact of p300 knockdown on the mRNA levels of SIRT1 and SIRT2 in AC16 cells. n = 6. B, C Impact of p300 knockdown on the protein levels of SIRT1 and SIRT2 in H2O2-treated AC16 cells, analyzed by Western blot (B) and quantification (C). n = 3. D Impact of p300 knockdown on the mRNA levels of senescence-associated markers in human umbilical vein endothelial cells (HUVECs). n = 6. E Impact of p300 knockdown on the protein levels of senescence-associated markers in HUVECs, analyzed by western blot and quantification. n = 3. Data are Mean ± SEM (n=at least 3 mice/group). Statistical analysis was performed using the unpaired Student’s t-test (E) or two-tailed unpaired Student’s t-test (A, C and D). n.s., not significant; *P < 0.05, **P < 0.01, ***P < 0.001.


[bookmark: _Hlk232089887][image: ]Fig. S2 p300 knockdown reverses senescence-associated transcriptome reprogramming. A, B Enrichment analysis of genes up-regulated (A) or down-regulated (B) in response to H₂O₂ treatment. C, D Impact of p300 knockdown on the mRNA levels of ITGA2 (C) and CHST15 (D) in AC16 cells. n = 6. Mean ± SEM. Statistical analysis was performed using the two-tailed unpaired Student’s t-test (C, D). n.s., not significant; *P < 0.05, **P < 0.01, ***P < 0.001.
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[bookmark: _Hlk232089894]Fig. S3 p300 knockdown reduces senescence-associated chromatin openness. A Representative IGV tracks demonstrate concurrent reduction in chromatin accessibility and transcription at WNT9A, FGF18, SIPA1L2 and ST6GAL2 loci following p300 silencing. 
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[bookmark: _Hlk232089901]Fig. S4 p300-dictated genomic H3K27ac distribution establishes a senescent gene network. A Representative genome browser tracks showing H3K27ac CUT&Tag signals at the genomic loci of CDKN1A (p21), IL1B, CDKN2B, WNT9A, VEGFC and FGF18 after p300 knockdown.
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[bookmark: _Hlk232089908]Fig. S5 SP1 contributes to p300-mediated regulation of senescence-associated effectors. A, B Prediction of transcription factor binding site occupancy of upregulated (A) or downregulated (B) DARs in ATAC-seq following p300 knockdown. (C) SP1 and KLF6 mRNA levels after H₂O₂ treatment. n = 6. (D, E) SP1 and KLF6 protein levels after H₂O₂ treatment analyzed by Western blot (D) and quantification (E). n = 6. (F, G) Validation of KLF6 knockdown in AC16 cells treated with KLF6-specific or negative control siRNAs using RT-qPCR (F) or Western blot (G). n = 6. (H) Impact of KLF6 knockdown on the mRNA levels of p21 in AC16 cells. n = 6. (I, J) Impact of KLF6 knockdown on the protein levels of p21 in H2O2-treated AC16 cells, analyzed by Western blot (I) and quantification (J). n = 6. Data are Mean ± SEM (n=at least 3 mice/group). Statistical analysis was performed using the unpaired Student’s t-test (E-G) or two-tailed unpaired Student’s t-test (C, H, and J). n.s., not significant; *P < 0.05, **P < 0.01, ***P < 0.001.


[bookmark: _Hlk232089915][image: ]Fig. S6 SP1 collaborates with p300 to orchestrate the transcription of senescence-associated effectors. A-C Representative genome browser tracks showing transcriptional changes at IL34(A), IGFN1 (B)and HCK (C)following p300 or SP1 knockdown; and CUT&Tag signals for H3K27ac and SP1 at their respective loci after p300 silencing. D Impact of FGF18 knockdown on the mRNA levels of FGF18 and p21 in AC16 cells. n = 6. E, F Impact of FGF18 knockdown on the protein levels of p21 in H2O2-treated AC16 cells, analyzed by Western blot (E) and quantification (F). n = 6. Data are Mean ± SEM. Statistical analysis was performed using the two-tailed unpaired Student’s t-test (D, F). n.s., not significant; *P < 0.05, **P < 0.01, ***P < 0.001.
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