
SUPPLEMENTARY DATA
Supplementary Figure legends

Supplementary Figure S1. EZH2 is acetylated mainly at K348 by acetyltransferase PCAF (A-C) EZH2 is acetylated by PCAF in vivo. FLAG-EZH2 was co-transfected with cDNAs of different acetyltransferases in HeLa (A) and HEK-293T (B) cells. Forty-eight hours post transfection, the cell lysates were subjected to immunoprecipitation with an anti-FLAG Ab, and immunoblotted with the AcK Ab. FLAG-EZH2 was co-transfected with HA-PCAF in HEK-293T cells. Forty-eight hours post transfection, the cell lysates were subjected to immunoprecipitation with an anti-FLAG Ab, and immunoblotted with the AcK Ab (C). (D) EZH2 interacts with PCAF in vivo. HEK-293T cells were immunoprecipitated with control IgG or an anti-EZH2 Ab, followed by Western blot with an anti-PCAF Ab. (E) FLAG-EZH2 was acetylated by FLAG-PCAF in vivo and puriﬁed from HEK-293T cells. Bands were subjected to LC-MS/MS mass spectrometry. (F) Mutation of the other seven mutants did not show significant decrease in EZH2 acetylation. HEK-293T cells were co-transfected with FLAG-PCAF and FLAG-EZH2-wt or EZH2 acetylation-deﬁcient mutant. Cell lysates were immunoprecipitated with an anti-FLAG Ab, followed by Western blot with the AcK Ab. (G) EZH2-8KR mutant displayed low acetylation. HEK-293T cells were co-transfected FLAG-PCAF with FLAG-EZH2-wt or EZH2-8KR acetylation-deﬁcient mutant. Cell lysates were immunoprecipitated with an anti-FLAG Ab, followed by Western blot with the AcK Ab. (H) Specificity of antibody against AcK348-EZH2 was determined by dot blot assay. Nitrocellulose membrane was spotted with different amounts of non-EZH2 unacetylated peptide (EDAPPAKFPSGQYAC), non-EZH2 acetylated peptide (EDAPPA (AcK)FPSGQYAC), EZH2 unacetylated peptide (ERIKTPPKRPGGRR) or EZH2 acetylated peptide (ERIKTPP(AcK)RPGGRR), and probed with the AcK348-EZH2 antibody. (I) Representative images of mouse small intestine stained by AcK348-EZH2 in immunohistochemistry. As indicated, AcK348-EZH2 stains to the same regions and cells as the total EZH2 Ab stained. Scale bars: 100 μm. (J, K) HeLa (J) and HEK293T (K) cells were transfected with FLAG-EZH2 and then treated with 5 mM nicotinamide for 12 h. Lysates were immunoprecipitated with an anti-FLAG Ab, then immunoblotted with the AcK Ab.

Supplementary Figure S2. EZH2 acetylation regulates its phosphorylation (A) The bands of EZH2-T345-P and EZH2-T487-P proteins in Figure 5B were quantified by software Image J, and relative band intensity was shown after normalized to EZH2-wt (regarded as 1). Results are presented as mean ± SD. P values were calculated by Student’s t test. *P< 0.05, n = 3. (B) EZH2-T345 and -T487 phosphorylation do not change the acetylation of EZH2-K348. HEK-293T cells were co-transfected different FLAG-EZH2 mutant constructs with FLAG-PCAF, followed by SDS-PAGE and by Western blot with indicated Abs. (C) Representative images of immunohistochemical staining with AcK348-EZH2, pT487-EZH2 and pT345-EZH2 antibodies separately in two lung adenocarcinoma patients.

Supplementary Figure S3. EZH2-K348 acetylation enhances its ability in silencing target gene transcription (A) DAB2IP mRNA expression levels in stable H1299 cells were analyzed by qPCR. (B) Stable H1299 cells were subjected to ChIP assay with control IgG or an anti-FLAG Ab. The binding of EZH2 on promoters of DAB2IP were analyzed by qPCR. (C) ChIP analyses on DAB2IP promoters were done in H1299 stable cells using control IgG or an anti-H3K27me3 Ab, and were analyzed by qPCR. (D) H1299 cells treated with nicotinamide were subjected to ChIP assay with IgG, AcK348-EZH2, EZH2, or H3K27me3 Abs. The binding on promoters of HOXA10 and DAB2IP were analyzed by qPCR.

Supplementary Figure S4. EZH2-K348 does not change its subcellular localization and HMTase activity (A) K348 acetylation does not change EZH2 subcellular localization and co-localization with H3K27me3 in the nucleus. HeLa cells were transfected with FLAG-EZH2-wt or FLAG-EZH2-K348Q. Immunoﬂuorescence was used to detect FLAG-EZH2 (green) and H3K27me3 (red). DNA was stained with DAPI (blue), and subsequently visualized by confocal microscopy. Scale bars: 10 μm. (B) EZH2-K348 does not alter H3K27 trimethylation compared to the EZH2-wt. e. HEK-293T cells were transfected with FLAG-EZH2-wt or FLAG-EZH2-K348Q, followed by Western blot with indicated Abs. (C, D) K348 acetylation does not change the HMTase activity of EZH2. HEK-293T cells were co-transfected with FLAG-EZH2, FLAG-SUZ12 and FLAG-EED. Then the PRC2 complexes containing different forms of EZH2 were co-immunoprecipitated by an anti-FLAG Ab conjugated resin and subjected to in vitro HMTase assays using recombinant histone H3 protein as substrate (C). The methyltransferase activity of EZH2 was also examined using the EpiQuik™ Histone Methyltransferase Activity Kit (H3-K27) (D). (E) EZH2-K348 acetylation does not affect the formation of PRC2 complex. H1299 cells were transfected with empty vector, EZH2-wt or K348Q mutant. Lysates were co-immunoprecipitated with an anti-FLAG Ab, followed by Western blot with indicated Abs.

Supplementary Figure S5 EZH2 acetylation does not affect its ubiquitination level in vivo
FLAG-EZH2-wt or FLAG-EZH2-K348Q was co-transfected with HA-ubiquitin into HEK-293T cells and co-immunoprecipitated with an anti-FLAG Ab, followed by Western blot with indicated Abs. Myc-EZH2-wt alone or with PCAF was co-transfected with HA-ubiquitin into HEK-293T cells and co-immunoprecipitated with an anti-Myc Ab, followed by Western blot with indicated Abs.
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Supplementary Table 1.

	PCAF siRNA   
	UCGCCGUGAAGAAAGCGCA

	
Primers for real-time RT-PCR

	Gene name    
	Forward primer
	Reverse primer

	HOXA7
	CAAAATGCCGAGCCGACTT
	TAGCCGGACGCAAAGGG

	HOXA9
	CCGAGAGGCAGGTCAAGATC
	AAATAAGCCCAAATGGCATCA

	HOXA10
	ACAAGAAATGTCAGCCAGAAAGG
	GATGAGCGAGTCGACCAAAAA

	DAB2IP
	TGGACGATGTGCTCTATGCC
	GGATGGTGATGGTTTGGTAG

	GAPDH
	GAAGGTGAAGGTCGGAGTC
	GAAGATGGTGATGGGATTTC

	
Primers for chromatin immunoprecipitation

	Gene name    
	Forward primer
	Reverse primer

	HOXA7
	CCCTCTATTCTCCATCGGAGAC
	GGAGGATGGTGGGGAGAAC

	HOXA9
	TCCACCTTTCTCTCGACAGCAC
	GTGGGAGGCTCAGGATGGAAG

	HOXA10
	TCGAAAGATTCGCCTTGAGT
	CATTGCTCCCTAAGGTTGGA

	DAB2IP
	CCTGCTTTCTGTTTCCTTCTCCTG
	TTGAACCACCTCCTCCTCCCTCTC






Supplementary Table 2.  

	Characteristics
	Value
	%
	Low expression
	High expression
	p

	Age median (range),yrs
	60
(37-84)
	
	
	
	

	Sex
	
	
	
	
	0.7492

	Male
	23
	57.5%
	14
	9
	

	Female
	17
	42.5%
	9
	8
	

	Suvival time (range), months
	40 (3-89)
	
	
	
	0.2

	Alive
	22
	55%
	15 (68.18%)
	7 (31.82%)
	

	Dead
	18
	45%
	8 (44.44%)
	10 (55.55%)
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