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Table S1 Primers used in this study. 
	Primers
	Sequence (5’-3’)

	HM-F1
	AGAAGAGCTCAGTACCCATGAAGCATCCAAATGCCTGAAC

	HM-R1
	TTCGAACGATATCACCATGGCTCTATTCCTTTGCCCTCGG

	HR-F1
	ATCCAATCTCTCAGTACAGGATGCCTGAACTCACCGCGAC

	HR-R1
	CTACTCTGAGCTCTTCTAGGCTATTCCTTTGCCCTCGGACGAG

	HM-DF1
	AACACAACCTTCACCTTAATGACACTTACGGAGATAAGCA

	HM-DR1
	TTGAATCGCGCATTGGATCCAAGGGTTTTTCCTTGGCTTT

	HM-HF1
	TCGAACGCGGCGTAAACCGGCGTTTGACAAGATGGTTCAT

	HM-HR1
	TTAAGCTCGGGCCCCCTGGGTTCTAGATTGGATGCTTGGG

	HR-DF1
	AACACAACCTTCACCTTAATGCACTCAGACTCTGACAGAAC

	HR-DR1
	AATCGAATGTCCGCGCATGCGATAGATCGCAGTCGAGATCG

	HR-HF1
	GCGTAATCAACCAAACCGGTCCAGGCGGATCACAAAATTT

	HR-HR1
	TTAAGCTCGGGCCCCCTGGGTCGGCATCTACTCTGAGCTC

	Am-F
	GGTACCAATCTGCAGTATGCTTGATG

	Am-R
	CAAGAAAATGATGCTCGGAATCCAT

	Mi-F
	CGTTTGTCAAGCAAGGTAAGTGA

	Mi-R
	CGCTGAGGTCTTAATGCGGT

	Re-F
	CGCCCTTCCTCCCTTTATTTCAGA

	Re-R
	CGCTGAGGTCTTAATGCGGT

	MD-F
	GACTTACCTATTCTACCCAAGCAT

	MD-R
	CCACTATTAATTCGAACCTCGTGG

	RD-F
	AGCAGACAGGAACGAGGACA

	RD-F
	ACACAGCCATCGGTCCAGAC
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Fig. S1 Mutants screened by single transposable systems of Minos and Restless. (a) Cultured at 20℃. Right in each plate: wild-type (WT); Left in each plate: mutants (MPS1~MPS10). MPS1~MPS7, screened by Minos transposon; MPS8~MPS10, screened by Restless transposon. (b) Cultured at 25°C. WT, wild-type; MGS1~MGS4, screened by Minos transposon; MGS5~MGS6, screened by Restless transposon. * indicates a significant difference at p<0.05, ** indicates a significant difference at p<0.01. The pictures in figure were gained from different incubation time. The mutants were inoculated with the same number of spores as the wild-type.
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Fig. S2 The red pigment production of mutants obtained by single transposable systems in fermentation. (a) Cultured at 14℃. (b) Cultured at 20℃. WT, wild-type; mutants MPS1~MPS10, screened by single transposable systems; DW, biomass dry weight. Determination of absorbance value of red pigment at wavelength of 520 nm (OD520).
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Fig. S3 The growth of mutants obtained by single transposable systems in fermentation at 25°C. WT, wild-type; (a) MGS1. (b) MGS3. (c) MGS6, screened by single transposable systems; DW, biomass dry weight.
[image: ]
[bookmark: OLE_LINK1]Fig. S4 The varying amplitude analysis of production and growth of positive mutants in liquid culture. The variation percentage in red pigment production of mutants cultured at 14°C (a) and 20°C (c) were shown. The variation percentage in cell growth of mutants cultured at 14°C (b), 20°C (d), and 25°C (e) were shown. WT, wild-type; mutants MPS1~MPS10, MGS1, MGS3 and MGS 6 screened by single transposable systems.
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Fig. S5 Mutants screened by dual transposable systems of Minos and Restless. (a) Cultured at 20℃. Right in each plate, wild-type (WT); Left in each plate: mutants (MPD1~MPD13). MPD1~MPD6, screened by Minos transposon; MPD7~MPD13, screened by Restless transposon. (b) Cultured at 25°C. Mutants screened by dual transposable systems. WT, wild-type; MGD1~MGD4, screened by Minos transposon; MGD5~MGD8, screened by Restless transposon. * indicates a significant difference at p<0.05, ** indicates a significant difference at p<0.01. The pictures in figure were gained from different incubation time. The mutants were inoculated with the same number of spores as the wild-type. 
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Fig. S6 The red pigment production of mutants obtained by dual transposable systems in fermentation. a (a) Cultured at 14°C. (b) Cultured at 20°C. WT, wild-type; mutants MPD1~MPD13, screened by dual transposable systems; DW, biomass dry weight. Determination of absorbance value of red pigment at wavelength of 520 nm (OD520).
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Fig. S7 The growth of mutants obtained by dual transposable systems in fermentation at 25˚C. WT, wild-type; (a) MGD2. (b) MGD4. (c) MGD6, screened by dual transposable systems; DW, biomass dry weight. 
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Fig. S8 The varying amplitude analysis of production and growth of positive mutants in liquid culture. The variation percentage in red pigment production of mutants cultured at 14°C (a) and 20°C (c) were shown. The variation percentage in cell growth of mutants cultured at 14°C (b), 20°C (d), and 25°C (e) were shown. WT, wild-type; mutants MPD1~MPD13, MGD2, MGD4 and MGD6 screened by dual transposable systems.
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