[bookmark: _GoBack][image: S1-01]
Figure. S1.The mRNA levels of ERK3 remains unchanged in HAECs stimulated by high glucose and MAECs of db/db. A The mRNA levels of ERK3 in HAECs subjected to NG (+ mannitol) or HG (n=5). B The mRNA levels of ERK3 in the MAECs of db/+ and db/db mice (n=6). The data are presented as the mean ± SEM. A two-tailed Student’s t test was applied. ns = not significant.
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Figure S2.Validation of ERK3 siRNA and overexpression. A Validation of ERK3 siRNA in HAECs (n=3). B Validation of ERK3 siRNA and overexpression in HAECs (n=3). The data are presented as the mean ± SEM. A two-tailed Student’s t test was applied for B. One-way ANOVA with the Dunnett multiple comparison test was applied for A. **p<0.01, ****p<0.0001.
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Figure S3.Validation of db/db ERK3flox/flox cdh5Cre-ERT mice. A En face of the aorta in db/db and db/db CKO mice (n=9). Red: ERK3; Green: vwf; Blue: DAPI. Scale bar = 20um. B ERK3 positive vWF+ cells (%) of the aorta in db/db and db/db CKO mice (n=9). The data are presented as the mean ± SEM. A two-tailed Student’s t test was applied. ****p<0.0001.
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Figure S4. ERK3 can regulate metabolic memory impairment in HAECs in vitro. The protein levels of ERK3 in HAECs under NG (+ mannitol) or HG/NG (+ mannitol) (96h) detected by WB (n=4). B Relative protein levels of ERK3 (n=4). C Relative NO content in the medium and cell lysate of HAECs transfected with ERK3 or NC overexpression plasmid and subjected to HG or HG/NG (+ mannitol) (96h) (n=5). The data are presented as the mean ± SEM. A two-tailed Student’s t test was applied for A-B. One-way ANOVA with the Tukey multiple comparison test was applied for C. ****p<0.0001, ns=not significant.
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Figure S5.Validation of endothelial specific ERK3 overexpression in db/db. A En face of the aorta in db/db and db/db AAV EC-MAPK6 mice (n=9). Red: ERK3; Green: vwf; Blue: DAPI. Scale bar = 20um. B ERK3 positive vWF+ cells (%) of the aorta in db/db and db/db AAV EC-MAPK6 mice (n=9). The data are presented as the mean ± SEM. A two-tailed Student’s t test was applied. ****p<0.0001.
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Figure S6.Supplementary materials of metabolomics. A DonutPlot. B OPLS-DA score plot. 
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Figure S7.ERK3 affects glutamate metabolism in HAECs stimulated by high glucose. A Relative GA content in the cell lysate and medium of HAECs transfected with ERK3 or NC overexpression plasmid and subjected to NG (+ mannitol) or HG/NG (+ mannitol) (24h) (n=5). B Relative GA content in the cell lysate and medium of HAECs transfected with ERK3 or NC overexpression plasmid and subjected to NG (+ mannitol) or HG/NG (+ mannitol) (96h) (n=5). The data are presented as the mean ± SEM. One-way ANOVA with the Tukey multiple comparison test was applied. **p<0.01, ***p<0.001, ****p<0.0001, ns=not significant.
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Figure S8. ERK3 did not affect glutamate-mGLUR6 pathway. Relative NO content in the medium and cell lysate of HAECs transfected with siERK3 or simGluR6 or siNC and subjected to 48h HG (n=5). The data are presented as the mean ± SEM. One-way ANOVA with the Tukey multiple comparison test was applied. ***p<0.001.
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Figure S9. ERK3 did not affect the levels of mGluR2. A The protein levels of mGluR2 in HAECs transfected with siERK3 or siNC under 48h HG detected by WB (n=4). B Relative protein levels of mGluR2 (n=4). C The protein levels of mGluR2 in HAECs transfected with ERK3 or NC overexpression plasmid under 48h HG detected by WB (n=4). D Relative protein levels of mGluR2 (n=4). The data are presented as the mean ± SEM. A two-tailed Student’s t test was applied. ns=not significant.
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Figure S10. ERK3 affects high glucose and metabolic memory induced endothelial dysfunction through the glutamate-mGluR2. A Validation of mGluR2 siRNA in HAECs (n=5). B Relative protein levels of mGluR2(n=5). C Relative NO content in the medium and cell lysate of 48h HG-stimulated HAECs transfected with siERK3 or simGluR2 or siNC (n=5). One-way ANOVA with the Dunnett multiple comparison test was applied for A-B. One-way ANOVA with the Tukey multiple comparison test was applied for C. ****p<0.0001, ns=not significant.
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Figure S11. ERK3-glutamate-mGluR2 affects Akt kinase activity. Akt kinase activity of 48h HG-stimulated HAECs transfected with siERK3 or simGluR2 or siNC (n=5). The data are presented as the mean ± SEM. One-way ANOVA with the Tukey multiple comparison test was applied. *p<0.05, ****p<0.0001, ns=not significant.
	Target
	Catalog no.
	Host specie
	Company
	Dilution

	β-actin
	4970
	Rabbit
	Cell Signaling Technology
	1:1000

	p-eNOS
	AF3247
	Rabbit
	Affinit
	1:1000

	VE-cadherin
	ab33168
	Rabbit
	Abcam
	1:100 for IF

	ERK3
	SC-374239
	Mouse
	Santa Cruz Biotechnology
	1:500 (1:100 for IF)

	ERK3
	Ab53277
	Rabbit
	Abcam
	1:1000

	VWF
	SC-271409
	Mouse
	Santa Cruz Biotechnology
	1:100 for IF

	mGluR2
	SC-271654
	Mouse
	Santa Cruz Biotechnology
	1:500


Table S1. Antibodies used
	Gene name
	Primer sequences
	Species

	ERK3
	F: TGTCAAACATGCTCTACGTGAAA	
R: TCGTCTGTTAATTGGCTTCCAC
	Human

	ERK3
	F: TCGAAGACTTGACCACGATAACA
R: GCAGTACGTTTGCAGAATGGATA 
	Mouse

	GLUL
	F: AAGAGTTGCCTGAGTGGAATTTC
R: AGCTTGTTAGGGTCCTTACGG 
	Human

	GLS
	F: AGGGTCTGTTACCTAGCTTGG
R: ACGTTCGCAATCCTGTAGATTT 
	Human

	GLUD
	F: GAAGCTGCGGCTTAAAAGGG
R: TAGCGGTACATGGCCACAAG
	Human


Table S2.Oligonucleotides used for PCR
	Genes
	Sequences
	Species

	ERK3-1
	5’- GCGUAAUUCCAGUUUACAUTT -3’
5’-AUGUAAACUGGAAUUACGCTT -3’
	Human

	ERK3-2
	5’- CAGGUGCACAUGAACUUGAACAGAU-3’
5’- AUCUGUUCAAGUUCAUGUGCACCUG-3’
	Human

	ERK3-3
	5’-CAGAGCAUGAUUGGCCUGUACAUAA-3’
5’-UUAUGUACAGGCCAAUCAUGCUCUG-3’
	Human

	Control
	5’-UUCUCCGAACGUGUCACGU-3’
5’-ACGUGACACGUUCGGAGAA-3’
	Human


Table S3.siRNA used

	Data
	logFC
	P.Value
	link

	GSE77108
	-0.108
	8.45e-02
	https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE77108

	GSE77522
	0.17527067
	0.4753482
	https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi

	GSE228572
	-0.074025
	6.28e-01
	https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi

	GSE57329
	0.8864358
	0.1859242
	https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi


Table S4. mRNA levels of ERK3 in RNA-seq
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