SUPPLEMENTAL INFORMATION
Long Noncoding RNA Meg3 Regulates Cardiomyocyte Apoptosis in Myocardial Infarction
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Supplemental Figure 1. Meg3 transcript variants and mouse model of myocardial infarction. (A) With specific primers of Meg3 transcript variant NR_027652 and total Meg3 transcript variants, qPCR indicated Meg3 expression level of transcript variant NR_027652 presented the majority of all Meg3 transcript variants in both neonatal and adult mouse hearts. Meg3, Meg3 transcript variant NR_027652; Meg3-all, total Meg3 transcript variants. (B) Tissue distribution of Meg3 expression in adult mouse. (C) In the ligated heart of mid-left anterior descending (LAD) artery, the anterior wall of the left ventricle and the apex of the heart were off-white. (D) Representative echocardiography of mice with LAD ligation (Week 2). Sham, mock surgical group; MI, myocardial infarction group with LAD ligation. (E) Quantitative analysis of left ventricular ejection fraction in mouse MI model indicated heart function is significantly reduced. *P<0.05, **P<0.005, as indicated, Student’s t-test.
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Supplemental Figure 2. Characterization of Meg3 expression in mouse. (A) Expression of Meg3 in isolated cardiomyocytes (nCMs) and cardiac fibroblasts (nCFs) from neonatal mouse heart, as well as isolated aCMs and aCFs from adult mouse heart. Myh7 were used as markers for CMs, Col1a1 were used as markers for CFs. (B) Subcellular localization of Meg3 in mouse cardiomyocytes. U6 RNA was used as a nuclear RNA marker, while Gapdh was used as a cytoplasmic RNA marker.
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Supplemental Figure 3. The regulation of Meg3 on cardiomycyte apoptosis. (A) Flow cytometry analysis showed cardiomyocyte apoptosis under normoxia and hypoxia. (C)&(D) were related to Figure 1. (C) Western blot analysis indicated exogenous expression of Meg3 under hypoxic condition (48 hours) increased pro-apoptotic protein Caspase-3 and inhibit anti-apoptotic protein Bcl-2. (D) Western blot analysis indicated inhibition of Meg3 by shRNA decreased pro-apoptotic protein Caspase-3 and increased anti-apoptotic protein Bcl-2. 
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Supplemental Figure 4. Characterization of FUS in cardiomyocytes. (A) Two p53 binding sites were in upstream of Meg3 transcript start site (TSS) (B) Real-time PCR showed p53 wasn’t affected when Meg3 was knocked down. (C) Eight potential binding sites of FUS on Meg3 transcript. (D)&(E) were related to Figure 2. (D) Real-time PCR showed Fus wasn’t affected when Meg3 was knocked down. (E) Real-time PCR showed Meg3 wasn’t affected when Fus was knocked down. *P<0.05, as indicated, Student’s t-test.
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Supplemental Figure 5. MEG3 sequence conservation in human and mice. (A) Evolutionary conservation of Meg3 alignment with bioinformatic tool (ECR Browser, https://ecrbrowser.dcode.org/). (B) Sequence conservation of Meg3 alignment between human and mouse. (C) Secondary motif conservation of Meg3 alignment between human and mouse.
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Supplemental Figure 6. Characterizations of hESCs and hESC-CMs. (A) Immunofluorescence assay specified human embryonic stem cells (H1) with pluripotent marker NANOG. Scale bar, 100μm. (B) Histological examination for terotoma formed by human embryonic stem cells (H1). Cartilage, pigment, and gland (asterisks) were used as the markers for mesoderm, ectoderm and endoderm, respectively. Scale bar, 100μm. (C) Immunofluorescence assay specified hESC-CMs with cardiomyocyte marker TNNT2. Scale bar, 100μm.
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Supplemental Figure 7. The regulation of MEG3 on human cardiomycyte apoptosis. (A)&(B) were related to Figure 4. (A) Real-time PCR indicated MEG3 inhibition by MEG3-sh under hypoxic condition (48 hours) significantly decreased pro-apoptotic CASPASE-3 and increased anti-apoptotic BCL-2. (B) Western blot analysis showed MEG3 inhibition decreased pro-apoptotic protein CASPASE-3 and increased anti-apoptotic protein BCL-2. *P<0.05, as indicated, Student’s t-test.

SUPPLEMENTAL TABLES
Supplemental Table 1. The sequences of primers, shRNAs, and probes used in this study.
	Real-time PCR primers
	Forward
	Reverse

	mMeg3
	ACACACGGACACAGACACC
	TGGGTCTCTCTACTCAAGGG

	mGapdh
	GGTGAAGGTCGGTGTGAACG
	CTCGCTCCTGGAAGATGGTG

	mU6
	GTGCTCGCTTCGGCAGCA
	GGAACGCTTCACGAATTTGC

	mTnnt2
	GTGAGGAGGAGGAGAACAGG
	TGTACCCTCCAAAGTGCATC

	mMyh7
	AAGGGCCTGAATGAGGAGTA
	AAAGGCTCCAGGTCTGAGG

	mCol1a1
	CCGAACCCCAAGGAAAAGA
	GTGGACATTAGGCGCAGGA

	mCol3a1
	TCCCCTGGAATCTGTGAATC
	TGAGTCGAATTGGGGAGAAT

	mCaspase-3
	TGGAACGCTAAGAAAAGTGA
	CTGACTTGCTCCCATGTATG

	mBcl-2
	TCCTGGGAATGTTAAGTGTG
	TAATGGAAACTGAATCTGCC

	mBax
	AACTGGACAGCAATATGGAG
	TAGCAAAGTAGAAGAGGGCA

	mVegfa
	GAATGCAGACCAAAGAAAGA
	AGTGAACGCTCCAGGATTTA

	mFgf2
	ACCCACACGTCAAACTACAA
	ACACACTTAGAAGCCAGCAG

	mCtgf
	GACCTGGAGGAAAACATTAAG
	AACTTAGCCCTGTATGTCTTCA

	mFus
	GCTTCAAACGACTATACCCA
	TGAGTTCCATAGCCTGTGTT

	hMEG3
	TAAACCAATGCCCTAGTGAG
	GGTGAACACAAGCAAAGACT

	hMYH6
	AAGCCAACACCAACCTGTCC
	TTTGCTTGGCACCAATGTCAC

	hMYH7
	ACCTGTCCAAGTTCCGCAAG
	TCATTCAAGCCCTTCGTGCC

	hTNNT2
	CAGCGCCTGCAACTCATTC
	ACCAAAGCCCAGGTCGTTC

	hNANOG
	TACCTCAGCCTCCAGCAGAT
	TGCGTCACACCATTGCTATT

	hOCT4
	GACAGGGGGAGGGGAGGAGCTAG
	GTTCCCTCCAACCAGTTGCCCCAAAC

	hBNP
	TCAGCCTCGGACTTGGAAAC
	TAGAGGACCATTTTGCGGTG

	hCASPASE-3
	AGACATGACTCAGCCTGTTC
	TATTGCCTCACCACCTTTAG

	hBCL-2
	AGTGTGGTCTCCGAATGTCT
	CCTCTGTTCCTTCCCTCTAC

	18S
	GTAACCCGTTGAACCCCATT
	CCATCCAATCGGTAGTAGCG

	shRNAs 
	

	mMeg3  GATCCGCCATTTGCTGTTGTGCTCAGCTTCCTGTCAGACTGAGCACAACAGCAAATGGCTTTTTG

	mFus
GATCCGCAACAAAGCTACGGACAACTTCCTGTCAGATTGTCCGTAGCTTTGTTGCTTTTTG

	hMEG3
GATCCGGGTTGTTGTGAGAATTAATTCTTCCTGTCAGAAATTAATTCTCACAACAACCCTTTTTG

	Probe for RNA EMSA

	mFus
	CGUGGGUGGGGUGGGGUGGGGUGCUUC


m, mouse; h, human
SUPPLEMENTAL VIDEOS

Supplemental video 1. Cardiomyocytes derived from human embryonic stem cell (H1).
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