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

	AMU-F
	ctgcaggtcgactctagaGGATCCGAAAGGATTTTTTACCCATGGAAC

	AMU-R
	cgccaaaacagccaagctGAATTCTTAGTACAGTGGGGAAGCTG

	AS-R
	cgccaaaacagccaagctGAATTCGTGCCTGGACAGCCATGTATATC

	MNX1-F
	ctgcaggtcgactctagaGGATCCCAAGGAGATATACATGGCTGTCC

	MNX1-R
	cgccaaaacagccaagctGAATTCAGCTCCTTGGTTAGCCGGAAG

	UbiC-F
	ctgcaggtcgactctagaGGATCCCCAAGGAGCTTTAAAACAGCAT

	pXMJ19-F
	GCACTCCCGTTCTGGATAATG

	pXMJ19-R
	GTCTTTCGACTGAGCCTTTCG

	pXMJ19-MUA-F
	gcttccccactgtactaaGAATTCGAAAGGATTTTTTACCCATGGAAC

	pXMJ19-MUA-R
	cgccaaaacagccaagctGAATTCCGTGCTTGGACAGCCATGTATAT

	Ptac-A-F
	acttggtggtttcgcTCTAGACGGCTCGTATAATGTGTGGAAT

	Ptac-A-R
	acggctggaacagatgaaAAGCTTCGTGCTTGGACAGCCATGTATAT

	pEC-XK99E-A-F
	cacaggaaacagaccatgGAATTCGAAAGGATTTTTTACCCATGGAAC

	pEC-XK99E-A-R
	ctgcaggtcgactctagaGGATCCCGTGCTTGGACAGCCATGTATAT

	csm-up-F
	aacgacggccagtgccaagctCGGTGTACAAGTTGAGGACTACC

	csm-up-R
	gtggcagaatagtgtgcatgactaACTCGGATAAGTTATCCACAGGTAG

	csm-down-F
	TAGTCATGCACACTATTCTGCCAC

	csm-down-R
	cggtacccggggatcctctagTTGCCGACGAGCGTAGAAATC

	trpE-up-F
	aacgacggccagtgccaagctTGTCAGGATCGTGCAGTGAAG

	trpE-up-R
	attagttcgcgagaagctgttcgGGCACCTACCGAGGAAATCAT

	trpE-down-F
	CGAACAGCTTCTCGCGAACTAAT

	trpE-down-R
	cggtacccggggatcctctagCTACGAGATCCTCAAGGGTGTAGC

	trpE-check-F
	TTTCACCCTGAGTCAGTGCTAAG

	Psod-F
	TGCCAATTATTCCGGGCTTG

	Psod-R
	TCCGCACCGAGCATATACATCTT

	PNCgl0284-F
	AACTGTGCCACTAATACGGATAG

	PNCgl0284-R
	CAATTTCGCCTGCTTCCGATT

	aroG1-up-F
	aacgacggccagtgccaagctCTTGTGAGCGCTTCTTTGATC

	aroG1-up-R(Psod)
	caagcccggaataattggcaatGGGATGGGGTGAATTTAGG

	aroG1-up-R(PNCgl0284)
	ctatccgtattagtggcacagttatGGGATGGGGTGAATTTAGG

	aroG1-down-F(Psod)
	aagatgtatatgctcggtgcggatGCATAGCCCTGAAAGGCAAG

	aroG1-down-F(PNCgl0284)
	aatcggaagcaggcgaaattgTGCATAGCCCTGAAAGGCAAG

	aroG1-down-R
	cggtacccggggatcctctagTCGTCGGAGGTTCCGAAGAAG

	aroG2-up-F
	aacgacggccagtgccaagctCAGTGCTTTTCTCAGCGTCTG

	aroG2-up-R
	caagcccggaataattggcaTCATAGCACGATATCGGTGTT

	aroG2-down-F
	aagatgtatatgctcggtgcggaATGAATAGGGGTGTGAGTTGG

	aroG2-down-R
	cggtacccggggatcctctagGCTCGTAATCCACCAGCAAAG

	pgm-up-F
	aacgacggccagtgccaagctGGCTTCAACTGGGGAAATTGTT

	pgm-up-R
	caagcccggaataattggcaCTTAAAACACCAATACTTTCTCTTCATCTTCCCCT

	pgm-down-F
	aagatgtatatgctcggtgcggaGTTTTAAGGAGCAAACATGGCACATG

	pgm-down-R
	cggtacccggggatcctctagGGATGGCATCGATGTTGACCACGT

	galU1-up-F
	aacgacggccagtgccaagctCCTTGGTGCCAGCAGGAATT

	galU1-up-R
	caagcccggaataattggcaCGCAACCCCAATCGTCGTAC

	galU1-down-F
	aagatgtatatgctcggtgcggaGGCAGGTACTCTTGGTTCCATG

	galU1-down-R
	cggtacccggggatcctctagAAGCAAATCAATCGCGTCGGTGAG

	T-check-F
	GGCGGTCAGATGATCGCCCTT

	cgl2847-up-F
	aacgacggccagtgccaagctCGTTGGAGTTGTCCAATGTGGCT

	cgl2847-up-R
	atcatctgaccgcccaagcttgggttcgtctagaACTCCGGATTCCACGCGATCT

	cgl2847-down-F
	CAAGCTTGGGCGGTCAGATGATCGCCCTTTTTTTTTTGCGGTCAAAGACACCATCACTC

	cgl2847-down-R
	cggtacccggggatcctctagTCGCGGAATTCTTGCCATTCAGTG


Note: The lower-case sequence is the homologous arms, the italic underline sequence is the enzyme digestion site, and the coarse underline is the terminator sequence.

Table S2. Codon optimized sequences of ubiC, MNX1 and AS for C. glutamicum.
	Codon optimized sequences of ubiC

	ccaaggagctttaaaacagcATGTCCCACCCAGCACTGACCCAGCTGCGCGCACTGCGTTACTGCAAGGAGATCCCAGCACTGGACCCTCAGCTGCTGGACTGGCTGCTGCTGGAAGACTCCATGACCAAGCGCTTCGAGCAGCAGGGCAAGACCGTCTCCGTGACCATGATCCGCGAGGGCTTCGTCGAGCAGAACGAGATCCCAGAAGAACTGCCACTGCTGCCAAAGGAGTCCCGCTACTGGCTGCGCGAGATCCTGCTGTGCGCTGATGGCGAGCCTTGGCTGGCAGGCCGTACCGTTGTCCCAGTGTCCACCCTGTCCGGCCCAGAGCTGGCTCTGCAGAAGCTGGGCAAGACCCCACTGGGCCGCTACCTGTTCACCTCCTCCACCCTGACCCGCGACTTCATCGAAATCGGCCGCGACGCAGGCCTGTGGGGTCGTCGTTCTCGCCTGCGTCTGTCCGGCAAGCCACTGCTGCTGACCGAGCTGTTCCTGCCAGCTTCCCCACTGTACTAA

	Codon optimized sequences of MNX1

	caaggagatatacATGGCTGTCCAGGCACCATCCAAGACCTACGGCTTCCAGAAGGCTCCAATCCAGCTGACCTTCGTGGTCGTCGGCGCTGGCCTGGGTGGTGTTGCTGCTTCCATCTGCCTGCGCCTGGCAGGCCACCGTGTGATCCTGCTGGAAGCTGCAACCGAACTGGGCGAGGTCGGCGCTGGTATCCAGATCCCACCACCATCCACCAAGATCCTGAAGGCAATCGGCGTCCTGGACGCTGTCGATAAGGTGTCCATCCACCCACACGACATCCTGGTCAAGAAGTACAAGGGCGAACTGCTGTCCACCCAGAACCTGGTGCCATACGTCCTGGAGAAGTACGATGGCATGTACCTGCACATCCACCGCGCAGATTACCACAAGGTCCTGGTCGACCGCGCAGAGGAACTGGGCGTCGAGATCCACACCAACTCCCGCGTGGTGGACATCGATTTCGAAAAGGCAACCGTGACCACCGCTACCGGCAAGCAGTACTCCGGCGACGTGATCGTCGGCTACGATGGCGTGCGCTCCCAGACCCGTGCTCTGCTTACCGGCGATTCCTCCGGCGCATACGATACCGGCGACCTGGCTTACCGCGCTCTGATCAAGGTCGAAGACATGAAGAAGGTGCCAGGCCTGGAGAAGTTCTACGCTAACCCAAACATCAACTTCTGGTGGGGCCCAACCATGCACATCGTCATGTACTTCCTGCACGAAGGCGAGATCTGCAACGTGGTCGCTCTGTGCCCAGACACCCTGCCAAAGGGCGTCCTGAAGCAGGATGCTTCCCAGGAAGAACTGCTGGATCTGGTCAAGGGCTGGGATCAGGACCTGACCACCGTCTTCAAGCTGATCACCTCCGTCTCCAAGTGGCGCCTGCAGGACTCCCGCGAACTGAAGACCTGGGTGAACTCCAAGACCGGCAACTTCATCATCCTGGGCGATGCATCCCACTCCACCCTGCCATACCTGGCATCCGGCGCATCCCAGGCTGTGGAGGATGGCGCAGTCCTGGCAGGCCTGTTCTCCAAGATCGAACTGCGCGACCAGATCCCACAGCTGCTGCAGATGACCGAAAACCTGCGCAAGTGGCGCTCCTCCCAGGTGGTGCGTGGCTCTCACCAGTGCCAGGATATTTACCACCTGCCAGATGGCGAGCTGCAGGAGATCCGCGATTCCTACCTGTACGACAAGCAGCCAGAGCTGGGCTGCCCAAACCGCTTCGCTGACCCAGTGTTCCAGGACTTCCTGTGGGGCTACAACGCATTCGACGAGGTCGAACGCGCTTGGAAGGAGTTCAAGGCTGGCGGCAACCCAACCTACACCTACCCAAACCTGTACAAGCCAAAGTCCTCCGGCGAGAAGGATGTGTCCGGCGGCGGTGCTGCAGCAACCCTTGCAGCAGGCAACACCCCAGCAGCTCCACTGTCCGCTTCCGGCTAA

	Codon optimized sequences of AS

	gaaaggattttttacccATGGAACACACCCCACACATCGCTATGGTGCCAACCCCAGGCATGGGCCACCTGATCCCACTGGTCGAATTTGCAAAGCGCCTGGTGCTGCGCCACAACTTCGGCGTCACCTTCATCATCCCAACCGATGGCCCACTGCCAAAGGCACAGAAGTCCTTCCTGGACGCTCTGCCAGCTGGCGTGAACTACGTCCTGCTGCCACCAGTGTCCTTCGATGACCTGCCAGCAGATGTCCGCATCGAGACCCGCATCTGCCTGACCATCACCCGCTCCCTGCCATTCGTGCGCGATGCAGTGAAGACCCTGCTGGCAACCACCAAGCTGGCAGCTCTGGTCGTGGATCTGTTCGGCACCGACGCTTTCGATGTGGCAATCGAGTTCAAGGTCTCCCCATACATCTTCTACCCAACCACCGCAATGTGCCTGTCCCTGTTCTTCCACCTGCCAAAGCTGGATCAGATGGTCTCCTGCGAGTACCGCGATGTCCCAGAGCCACTGCAGATCCCAGGCTGCATCCCAATCCACGGCAAGGACTTCCTGGACCCTGCACAGGACCGCAAGAACGACGCATACAAGTGCCTGCTGCACCAGGCTAAGCGCTACCGCCTGGCAGAGGGCATCATGGTGAACACCTTCAACGACCTGGAGCCAGGCCCACTGAAGGCACTGCAGGAAGAAGACCAGGGCAAGCCACCAGTCTACCCAATCGGCCCACTGATCCGCGCAGATTCCTCCTCCAAGGTCGATGATTGCGAATGCCTGAAGTGGCTGGATGACCAGCCACGCGGCTCCGTCCTGTTCATCTCCTTCGGCTCCGGCGGCGCAGTCTCCCATAACCAGTTCATCGAGCTGGCACTGGGCCTGGAAATGTCCGAGCAGCGCTTCCTGTGGGTCGTGCGCTCCCCAAACGACAAGATCGCTAACGCTACCTACTTCTCCATCCAGAACCAGAACGATGCACTGGCATACCTGCCAGAGGGCTTCCTGGAGCGCACCAAGGGCCGTTGCCTGCTGGTCCCATCCTGGGCTCCACAGACCGAAATCCTGTCCCACGGCTCCACCGGCGGCTTCCTTACCCACTGCGGCTGGAACTCCATCCTGGAGTCCGTGGTGAACGGCGTCCCACTGATCGCATGGCCACTGTACGCAGAGCAGAAGATGAACGCAGTGATGCTGACCGAGGGCCTGAAGGTCGCTCTGCGCCCAAAGGCAGGCGAAAACGGCCTGATCGGCCGCGTCGAGATCGCAAACGCTGTGAAGGGCCTGATGGAAGGCGAGGAAGGCAAGAAGTTCCGCTCCACCATGAAGGATCTGAAGGATGCTGCATCCCGCGCACTGTCCGATGACGGCTCCTCCACCAAGGCTCTGGCTGAGCTGGCTTGCAAGTGGGAGAACAAGATCTCCTCCACCTAA



