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METTL3 regulates expression of pluripotent genesin porcine
pluripotent stem cells
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Abstract:  In post-transcriptional mMRNA modification, m°A has been observed in a wide range of eukaryotes. METTL3, as a
component of methyltransferase complex for m®A modification, regulates mouse naive pluripotency and influences mRNA
stability, especially affecting the expression level of the key pluripotent transcription factors. To reveal the expression pattern
of the porcine METTL3 gene, we analyzed METTL3 expression level in different porcine tissues, somatic cells, and induced
pluripotent stem cells (piPSCs) by RT-PCR. To identify the function of METTL3 for regulation of the expression of porcine
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pluripotent genes, we cloned a 1 859-bp coding sequence of METTL3 and synthesized a shRNA against METTL3. When
knocking down METTLS3 expression in piPSCs, the cell type of piPSCs became naive-like morphology, alkaline phosphatase
activity was increased, and expression level of pluripotent genes NANOG, OCT4 and LIN28A was significantly elevated. In
addition, piPSCs cultured in medium containing 10 mmol/L cycloleucine for 48 h exhibited the similar result as that knocked
down METTL3. These findings set the stage for optimization of piPS culture condition and further study on the roles of m°A in

piPSCs.

Keywords: porcine pluripotent stem cells, m°A, METTLS3, pluripotent gene, cycloleucine
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Tablel Primersand shRNAsused in thisstudy

Name Sequence (5'-3') Size (bp)
METTL3-F CTAGTCTAGAATGTCGGACACGTGGAGCTCT e
METTL3-R TTCGAACCCAACTACAATACAAACTT
METTL3-F CCACTTCTGGTGGCCCTAAG
METTL3-R AGGTCAACATCTGAGGCAGC 202
GAPDH-F AAGGTCGGAGTGAACGGATT
GAPDH-R AGTCTTCTGGGTGGCAGTGAT >49
gqMETTL3-F CCTATGCTGATCATTCCAAG 55
gqMETTL3-R TTGTTGGTTCAGAAGGCTCTC
qOCT4-F TGAGGCTTTGCAGCTCAGTT .
qOCT4-R TCTCCAGGTTGCCTCTCACT
gLIN28A-F TGCCGGCATCTGTAAATGGT S
gLIN28A-R CTCTCGCTCCCAATGCAGAA
gNANOG-F AGGGCTCAGCCAGTACAGAA @l
gNANOG-R CCAGCTCTGATTACCCCACA
qpB-ACTIN-F GTGACAGCAGTCGGTTGGAT e
QB-ACTIN-R TTTTGGGAAGGCAGGGACTT
SRNA-E GATCCGCAGTTCCTGAGCTAGCTACATCAAGA

GTGTAGCTAGCTCAGGAACTGCTTTTTG 55
ShRNA-R AATTCAAAAAGCAGTTCCTGAGCTAGCTACAC
TCTTGATGTAGCTAGCTCAGGAACTGCG
1.6 HEKHZENE 20 min PBS 3
MEF feeder 0.1% AP 1 AP
48 2x10° 10-20 min PBS 3
DOX-iPS
200 L ( DOXAPS ) 18 )tz ® RT-PCR
(0 mmol/L ) 3 RNA
20 uL CCK-8 37°C  1h RNA DNA METTL3
100 pL 96 450NM  OCT4 LIN28A NANOG A-ACTIN ( 1
7d
17 WMHEE (AP) Rf 2
SmgFastRed TR 2mg o- 19 GtESH
5mL 0.1 mol/L Tris-HCI (pH 9.0) +
AP DOX-iPS ttest ANOVA
PBS 1 4% *  P<0.05 **  P<0.01
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Fig. 1 Porcine METTL3 expression profile and cloning. (A) Phylogenetic tree of METTL3. (B—C) RT-PCR and
densitometry analysis of porcine METTL3 expression in different tissues (B) and cells (C). M3: METTL3. GAP:
GAPDH. (D) Cloning of porcine METTL3 (1 859 bp). M: DNA marker. (E) Enzyme digestion analysis. 1. uncut
pEGEP-METTL3. 2: pEGEP-METTL3 digested with Xho I /Hind III. 3: pEGEP-METTL3 digested with Bgl Il /Nde I .
(F) Translocalization of EGFP-METTL3 fusion protein in HEK293T cells. Scale bar=50 pm.
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Fig. 2 Expression of pluripotent genes in piPS with METTL3 overexpression. (A) Infection of pCDH (Ctrl) and
pCDH-METTL3 (OE) in HEK293T and DOX-iPS. RT-PCR (B) and gRT-PCR (C) analysis of METTL3 expression in
DOX-iPS. (D) Morphology and AP staining of DOX-iPS. (E) gRT-PCR analysis of pluripotent genes expression in
DOX-iPS. **P<0.01; n=3. Scale bar=100 pum.
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Fig. 3 Knockdown of METTL3 regulates the expression of pluripotent genes in piPS. (A) Infecting of PEF with pSIH1
(Ctrl) and shRNA (KD) for 72 h. Scale bar=200 um. (B) gRT-PCR analysis of METTL3 expression in PEF. (C-D) RT-PCR
(C) and gRT-PCR (D) anaysis of METTL3 expression in DOX-iPS. (E) Morphology and AP staining of DOX-iPS. Scale
bar=100 um. (F) qRT-PCR analysis of pluripotent genes expression in DOX-iPS. *P<0.05; **P<0.01; n=3.
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Fig. 4 Expression of pluripotent genes in piPS treated with cycloleucine. (A) Morphology of DOX-iPS. (B) Growth
curve of DOX-iPS. (C) Morphology and AP staining of DOX-iPS. (D) qRT-PCR analysis of pluripotent genes
expression in DOX-iPS. **P<0.01, n=3. Scale bar=200 um.
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